DON’T SIT BACK 
WAITING 


for business conditions to change for the 
better. The wide-awake executive has his 
salesmen on the road looking for the 
“breaks.” He has time and is looking over 
his plant carefully for possible improvements 
in arrangement. He is getting a line on the 
future trade, style and demands. 


His dyehouse manager is submitting the 
ideas and problems, which came to him dur 
ing the rush period, and co-operating with 
the GIEIGY technical staff, so that when the 
boom does come he will be prepared. 


He will not be one of the “hangers-on” who, 
when the rush is on, finds himself tied up 
with difficulties which could have been over 
come without trouble in these slack times. 


To those interested in getting prepared, GEIGY OFFERS: 


(1) Its complete laboratory, equipped to experiment and solve any reasonable problem 
with which dyestuffs are connected. 
Its thoroughly trainéd staff of experts. capable of working out your problems in a 
practical way in your dyehouse. 
The hearty co-operation of the entire Geigy Organization, eager ; 
give its best in vour interest. 


Basle, Swi ind 


tern a. GEIGY COMPANY, Ine. ici Ov C0. sii 


Dich 


as 89-91 BARCLAY STREET "Manchester 
a NEW YORK, N. Y. 





An Offering — 
To the Textile Industry 


The Klipstein organization offers the cumulative 
knowledge gained in a fifty-one year period of con- 
tact with those Chemical Industries governing Textile 
Processes from the raw fibre to finished fabric. 


The practical application of this combined Mill and 
Laboratory research is exemplified,in 


.* 


K.iresteIn TExTILe CHEMICALS -. 
Sizings Softeners Finishes 
Dyestuffs and Colors 
BICHROMATES CAUSTIC POTASH 
BETA NAPHTHOL PRUSSIATES 
2OTATO FLOUR DEXTRINE 
FORMIC ACID STARCHES 
PARANITRANILINE 


SULPHONATED OILS TURKEY RED OL} 
CHROME CHLORIDE oe 


A-KLIPSTEIN & CO. 


644-52 Greenwich St. 
NEW YORK CITY 
Branches: 
Boston Philadelphia Chicago Providence, R. 1. Charlotte, N. C. 
Represented in Canada by 
A KLIPSTEIN & CO., Ltd. 
12 St Peter St., Montreal 


tlh _ ~* Pete il i meen i ll ce tel 
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2AM 


BRANCH OFFICES: FACTORIES: 
BOSTON 


PHILADELPHIA a oe ee PA. 
CHICAGO | —. Y. 


RNA A 
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Our latest accomplishments include the production of a new 
Orange for wool and a new Orange for cotton, 
known respectively as 


Chromaven Brilliant Orange 2R 


and 


Amanil Fast Orange P R Z 


Chromaven Brilliant Orange 2R— 


dyed by the top chrome method yields reddish oranges 
of excellent fastness to light and milling, and may be used 
to advantage for producing Browns. Decorative effects 
of silk and cotton are left clean. 


Amanil Fast Orange P R Z~— 


A valuable product for the production of Tans and 
Browns, of good fastness to light and washing, on all 
classes of cotton fibre as well as viscose. Discharges 
white with Hydrosulphite N F. 


American Aniline Products, Ine. 
80 FIFTH AVENUE $3 NEW YORK, N. Y. 
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lave You a Technical Library ? 


Every dyehouse and every dye laboratory should have its five-foot 
shelf of technical books. Where dyes are used day after day those 
who use them should make it their duty to themselves and to the 
mill they work for to know something about the theoretical side 
of dyeing, bleaching, finishing and textile chemistry in general. 
The value of this knowledge, though it is easily obtainable at very 
small cost, is usually under-estimated by those who need it most. 
It is essential in order to be conversant with up-to-date methods 
and processes that every dyer and textile chemist have ready at 
hand for convenient reference a row of authoritative technical 


books. 


A catalog of the leading 
FTER a careful examina- Technical Books 


tion of publishers’ catalogs 
we have compiled a new folder on 
describing books on _ dyeing, : 
bleaching, finishing and allied D yeing 
subjects. This will be sent free : : 
upon request. Fill out the cou- Printin S 
pon at the bottom of the page 
and mail to the Howes Publish- 
ing Company, 90 William Street, Finishin g 
New York City. 


Bleaching 


Sizing 
Dye Chemistry 


HOWES PUBLISHING COMPANY, 
90 William Street, New York City. 


Kindly send me your new “Catalog of the Leading Technical Books” on Dyeing, 
Bleaching, Finishing and related subjects. 


iinet 
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Indanthrene 
Thio-Indigo ne U.S 
Helindon 
Hydron 
A Algol 


eg e and other vat dyes will 
Acid. Basic, be imported by us 
Chrome, Sulphur and direct from the 
Direct Colors, Intermedi- manufacturers 
ates, Cotton Finishes, Turkey 

Red Oils, Soluble and Leather Oils 


Manufactured by 


Consolidated Color & Chemical Co. 
Central Dyestuff & Chemical Co. 
Williamsburg Chemical Co. 


And other American Manufacturers 


LAMETZ& © 


122 Hudson Street, New York, N. Y. 


128 Oliver St., Boston, Mass. 132 Chestnut St., Philadelphia, Pa. 
301%. West Trade St., Charlotte, N. C. 316 Turk’s Head Bldg., Providence, R. L. 
449 N. La Salle St., Chicago, Ill. 20 Natoma St., San Francisco, Cal. 
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UNITED CHEMICAL PRODUCTS CORPORATION 


IMPORTERS, EXPORTERS AND MANUFACTURERS 
YORK AND COLGATE STS., JERSEY CITY, N. J. 


Manufacturers of 


DIRECT FAST BLACK L 


Also Announcing Our New Product 


DIRECT FAST BLUE 4GL 


BOTH EQUAL IN ALL RESPECTS TO PRE-WAR STANDARDS 
CHARLOTTE, N. C. BRANCHES PAWTUCKET, R. I. 


Southern ‘Textile Benediion 


TEXTILE HALL 


October 20th to 25th inclusive 
GREENVILLE, S. C. 


OU will find at the Sixth Southern Textile Ex- 

} position the newest types of machinery and the 

latest kinds of mill supplies. Many mills will 

consider payment of the expenses of principal em- 

ployees to and from this great Exposition a good in- 
vestment. 


We invite everyone interested in textile manufacturing to attend 


HOWES PUBLISHING CO, 
90 William Street, New York. 


Please enter my subscription for the American Dyestuff Reporter for one 
year from date, for which you may bill me $5.00. 


Canadian Postege $5.50: Foreign $6.00. 
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Established 1895 


BOSSON & LANE 


Manufacturers of 
The Original 


BLEACHING OIL 


for boiling out Cotton, to produce a foundation 
for a Pure White 


High Grade Sulphonated and Saponified 


CASTOR OIL PRODUCTS 
Para Soap Oil 


Solvents and Assistants for 
cleaning all Textiles 


B & L Bleachers’ Bluings 
and Tints 


Works and Office, ATLANTIC, MASS. 


EDWARD C. FOSTER 


274 WASHINGTON ST. PROVIDENCE, R. I. 


IMPORTER AND 
MANUFACTURERS’ AGENT 


Specializing in Colors Manufactured by 


LEOPOLD CASSELLA & CO. 


FRANKFURT o, M 


DYESTUFFS 


WE CARRY IN STOCK 


Hydron Pink FB 
Hydron Brown R 
Diaminogene Blue NBB 
(new) 

Diamine Fast Blue F3G 
(new) 
Anthracene Chromate 
Brown EB 


Hydron Pink FF 
Hydron Orange RF 
Hydron Brown G 
Diaminogene Extra 


Diamine Fast Orange ER 
Thio Flavine T 


Send for Samples and Prices 


1816 ray 
CHEMICAiS) 
os 
“Over a Century of Service and Progress” 


BLEACHING POWDER 
FINISHING MATERIALS 
FORMIC ACID 
COLORS 
GUMS and WAXES 
DYESTUFFS CAUSTIC SODA 


INNIS, SPEIDEN & CO. 


Manufacturers, Importers, Exporters of Industrial Chemicals 


46 Cliff Street New York 
BRANCHES: 
Cleveland 


Philadelphia Boston 
Gloversville, N. Y. 


Chicago 


Steam Economy! 


TAG Automatic Time- 
Temperature Controllers 
for piece-dye kettles not 
only assure more uniform 
dyeing, with fewer redyes, 
but also effect remarkable 
stcam economies. 


Impartial tests showed a 
clear-cut saving of 28.6 per 
cent in steam consumption, 


the result of TAG Auto- 

THERMOMETERS matic Control compared 

zs with hand-valve regulation. 

\nother advantage is that 

the same dye-house staff can 

take care of more kettles 

with TAG Control. Hun 

dreds of these Controllers 

are in use today. Catalog 
1)-g02 gives full details. 


CONTROLLERS 


OIL-TESTING 
INSTRUMENTS 


RAV CR UIE 


18 to88 ThirtyThird St, Brooklyn a 
Ui e VME) Sa \ 


Vosist on Mercury Thermometers wit 


ML OL AM ee A 


Seo eat 
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Beaver’s Sulphur Blues 


Excellent solubility and particu- 
larly adapted for machine dyeing. 


Beaver’s Sulphur Sky Blues 


Produce brilliant shades, 
both Red and Green cast. 


NEW ENGLAND AGENTS 


Dunker & Perkins Co. 


287 Atlantic Ave. Boston, Mass. 


—DIAX= 


Bleachers, Finishers and Dyers have 
complained that de-sizing compounds 
were expensive and hard to handle. 


DIAX, made by the MALT-DIA- 
STASE CO., brought down the price 
and made its use easy. 


DIAX, because it is better, is being 
used with great success by the !arg- 
est Bleachers, Finishers, Printers and 
Dyers 


Write us for Free Demonstration and Sample 


MALT-DIASTASE COMPANY 
79 Wall St., New York City 


68-64 Garden Street Wyckoff Avenue and Decatur Street 
Brooklyn, N. Y. Evergreen, N. Y. 


United States 
Color & Chemical 


Company, Ine. 
93 Broad St. Boston, Mass. 


New York Office: 25 Howard St. 


FACTORIES: 
NEW ENGLAND ANILINE WORKS, Ine. 
Ashland, Mass. 


GARFIELD ANILINE WORKS, Inc. 
Garfield, N. J. 


ARKANSAS (0., Inc. 


233 BROADWAY 
NEW YORK CITY 


Manufacturers of 


CHEMICALS 


For the Textile Trade 


ANTHROLIC ACID 


Reg. U. S. Pat. Off. 


CHROME MORDANTS 
SOLUBLE OILS 
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Cotton-Bleachers! 


Your Selling Agent 
wants new talking points. 
A permanent white 
on bleached cotton goods 
is something unusual. 
In Solozone bleaching 
you can also guarantee 
unweakened, soft, 
elastic goods 
at no higher cost. 
Let the Selling Agent 
see such goods. 


THE ROESSLER & HASSLACHER 
CHEMICAL CO. 
709-6th Ave. New York City 


PURE AS A CRYSTAL 


PURITY PLUS SERVICE 


Something more than pure salt is demanded 
by industry. Equally important is the service 
back of the product. 


International Salt service is founded on a study 
of your requirements. The immense output of 
our plants is stored at central points—at least 
one of which is conveniently close to you. 

So when you order International Salt you are 
assured of purity of product and promptness 
of service. 

SALT CO., inc. 


SCRANTON, PENNSYLVANIA 
NEW YORK OFFICE, 2 RECTOR’ST. 
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Immediate Delivery— 


We maintain branches in all 
textile centers — one near 
your dyehouse. This means 
prompt deliveries of your 


dyes when you need prompt 
deliveries. 


NATIONAL Dyes 


National Aniline & Chemical Company, Inc. 
40 Rector Street, New York, N. Y. 
Boston Philadelphia San Francisco 


Providence Chicago Montreal 
Hartford Charlotte Toronto 
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The Part Which Naphthalene Plays in 
the Azo and Other Dvyestufis 


The Nature of Naphthalene—Sulphonation—Naphthylamine Sulphonic Acids—Naphthol Sulphonic Acids— 
Beta Naphthol Sulphonic Acids—Amido Compounds of Naphthalene—Nitro 
Compounds—Hydroxyl Compoufhds 


By W. B. NELSON 


APHTHALENE C,,H,, a hydrocarbon discov- 
ered in the carbolic and heavy oil fractions of 
the coal tar distillation in 1819 by A. Garden, 
is a product of the action of heat on many organic com- 
pounds, being formed when the vapors of ether, camphor, 

acetic acid, ethylene, acetylene, etc., are passed through 

a red-hot tube. 

It is a colorless solid which melts at 80 deg. Cent. and 
boils at 218 dee. Cent. 
system. 


It crystallizes in the monoclinic 
It is to be noted that alpha and beta naphthol 
assume almost identical forms, so that these three com- 
pounds have been called isomorphous. It is insoluble in 
It has 
a characteristic smell, and is very volatile, distilling read- 
ily in 


water, but is readily soluble in alcohol and ether. 


a current of steam. It acts as a weak antiseptic, 


and is used in the manufacture of certain azo dyes and 
in the preparation of phthalic acid. 

a-Nitronaphthalene C,,H,NO, is formed by the di- 
rect nitration of naphthalene, and the methods of intro- 
ducing the nitro group indicated in the case of the deriva- 


tives of benzene, apply also to the naphthalene derivatives 
and the reactions of the nitro compound produced are 
the same. 

By the nitration of naphthalene the fi-position is occu- 
pied and by further nitration the a-position 5 or 8. Thus, 
from naphthalene a-nitronaphthalene is produced, which 
is capable of further nitration. The formation of b-nitro 
derivatives by the nitration of naphthalene is unknown. 

Commercial naphthalene is nearly chemically pure. It 
should melt at 79.2 deg. and boil correctly within one 
degree (B. P. 218 deg.). It must be white and volatilize 
vithout residue. By shaking with concentrated sulphonic 
acid it must become dark colored. It should never con- 
tain phenols or quinoline bases. 


a-Naphthylamine is made from a-nitronaphthalene by 


using sixty parts a-nitronaphthalene, eighty parts iron 
filings, four parts concentrated hydrochloric acid. The 
iron is mixed with about forty parts water and the acid 
and warmed to 50 deg. Cent. The nitronaphthalene is 
now added in small portions at a time and the whole 
well temperature 
throughout the reduction must be kept at 70 to 80 deg. 
Cent. 
been added the mass is still stirred for some time, and 


stirred after each addition. The 


When the last portion of nitronaphthalene has 


when no further rise in temperature is noted the reaction 
is finished. <A little milk of lime is now added, until an 
alkaline reaction is reached, and the mass allowed to cool. 
It is now filtered and the residue dried as far as possible 
in the air. The residue is now placed in a retort and 
free flame. A little 
at first and then the naphthylamine distills. 


red. 


solidifies, and the cake is dried. 


distilled over a water passes over 
The last por- 
tions are colored The crude naphthylamine soon 
It may be purified by 


a-Naphthlya- 


mine is nearly insoluble in water, and possesses a very 


redistillation in vacuo from a clean retort. 
disagreeable smell. The technical product forms grayish 
white lumps. It should have nearly the correct melting 
point and dissolve almost completely in dilute hydro 
chloric acid. 

a-Naphthylamine is used for the preparation of a-naph- 
thol, naphthylamine sulphonic acids and many azo dyes. 


SULPHONATION 


In the sulphonation of naphthalene, the sulphonic acid 
group enters the a-position at low temperatures, but the 
b-position at high temperature. Therefore, on treating 
naphthalene with strong sulphuric acid at 80 deg. Cent., 
a-naphthalene sulphonic acid is produced, while at 180 


deg. Cent. b-naphthalene sulphonic acid is the chief 
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product. The same law holds good on further sulphona- 
tion. Thus, the second sulphonic acid group enters the 
most remote a-position at low temperatures and the most 
remote b position at high temperatures. 

The sulphonic acids of naphthalene are of consider- 
able importance, since from them are produced the valu- 
able naphthols on fusion with caustic soda. 

Of much greater importance, however, are the vari- 
ous sulphonic acids derived from the naphthylamines and 
naphthols, made by treating them directly with sulphuric 
acid or by indirect means. These substances find an ex- 
tensive application in the preparation of the azo dye- 
stuffs. 
one or the other of the following methods: 
(2) 
nitro compound and subsequent reduction. 


Naphthylamine sulphonic acids are obtained by 
(1) By sul- 
sy sulphonating a 
(3) 
trating a sulphonic acid and subsequent reduction. 


phonating an amido compound. 
3y ni- 


The following is a short description of the most im- 
portant naphthylamine sulphonic acids: 

Naphthionic acid is prepared on a large .scale by roast- 
ing a-naphthylamine and sulphate mixed with about 3 
per cent of its weight of oxalic acid to 170 to 180 deg. 
Cent. The free acid is difficultly soluble in cold water, 
more easily in hot. The salt 
crystallizes with four molecules of water. 


sodium naphthionate 
The diazo- 
compound is yellow and insoluble in water. 

By the cold nitration of naphthalene a-sulphonic acid 
and subsequent reduction of the product, two acids are 
obtained: a-naphthylamine sulphonic acid 1:8 (S acid), 
The 
1:8 acid is the more important and is the chief product. 

When naphthalene b-sulphonic acid is nitrated and re- 
the so-called Cleve’s acids are obtained, 
namely, a-naphthylamine sulphonic acids, 1:6, 1:7, 1:3. 


and a-naphthylamine sulphonic acid 1:5 (L acid). 


duced, three 
The two first are formed in about equal proportions and 
form the bulk of the product, the last being present in 
traces only. This reduction mixture is directly combined 
with diazo compounds in the production of polyazo dyes 
for dyeing direct black on cotton, but if the reduction 
mixture be first salted out or acidified the 1:6 acid is 
precipitated and this gives rather better shades than 
the 1:7. 

The more important of the mono-sulphonic acids of 
b-naphthylamine are the 2:6 and the 2:7 
former 


The 
Schaffer’s 
‘7 is the F acid and is similarly obtained 


acids. 
(Pronner’s acid) is obtained from 
The 2 
from the corresponding b-naphthol sulphonic acid. Of 
the polysulphonic acids of the two naphthylamines, the 
following are the technically important ones: 
1-Naphthylamine, 4:7, disulphonic acid (Dahl’s No. 
III Acid).—When naphthionic acid is further sulpho- 
nated, a mixture of two disulphonic acids is obtained, viz., 
about 66 per cent of the above acid and about 33 per 
cent of the 1:4:6 acid (Dahl’s No. Il). The latter is 
worthless for the preparation of azo colors; the former 
(IIL) is used in the preparation of wool blacks. 
2-Naphthylamine, 3:6, (amido R 
acid) is obtained by heating the corresponding naphthol 


acid. 


disulphonic acid 
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acid with aqueous ammonia in an autoclave. This acid 
is much used as a component with which diazo com- 
pounds are coupled to form azo dyes, and it is also 
diazotized itself and combined with other components. 
2-Naphthylamine, 6:8, disulphonic acid (amido G 
acid), used in the production of wool blacks, is also an 
important intermediate material in the manufacture of y 
acid (amido naphthol mono sulphonic acid). 
The start- 
ing point for this acid is sodium naphthalene-b-sulphonate. 


1-Naphthylamine, 3:6:8, trisulphonic acid. 


This is heated with fuming sulphuric acid and the sul- 
phonation mixture directly nitrated. 
ture is neutralized with slaked lime, treated with sodium 
and the salt 
solution of the trisodium salt of the above on evapora- 


The nitration mix- 


carbonate, soluble sodium reduced. The 
tion and acidifying yields a precipitate of the disodium 
salt; which, by melting with caustic soda, is converted 
into amido naphthol disulphonic acid, which is the well- 
known H acid. 

2-Naphthylamine, 3:6:8, trisulphonic acid is an im- 
the manufacture of 


amido-naphthol disulphonic acid 2G (+ disulphonic acid). 


portant intermediate product in 

Until the discovery of the eosines about 1874, and of 
the azo dyes about 1876, naphthalene had but a limited 
use and was either employed as a fuel or burned for soot. 
Now a large proportion of the output is utilized in the 
manufacture of the phthalic acid required in the produc- 
tion of the dyestuffs of the phthaline group and of indigo, 
and also of the naphthylamines and naphthols used in the 
azo-dye industry. 

The naphthalene compounds of greatest technical im- 
portance in connection with the manufacture of azo dyes 
are the naphthylamines, naphthols, amino-naphthols and 
These substances 
are by no means equally valuable as the source of dyes; 
some, for example, do not couple with diazotized bases, 
or form only amino-azo compounds, others yield azo dyes 


the derived isomeric sulphonic acids. 


which are not fast to soap, or are valueless on account 
of their shade, insolubility, or instability, and only a com- 
paratively small number form azo dyes which answer all 
the requirements of the dyer so far as fastness, tinctorial 


power and delicacy For ex- 


ot shade are concerned. 
; 


ample, each of the molecules ) 
(tetrazo diphenyl), 
(1) 


Naphthalymine sulphonic acid 5 (y) acid, sparingly solu- 


ollowing acids (two 
coupled with diazotized benzidine 


gives worthless azo dyes of the shades indicated: 


ble orange yellow; 6 (B) acid insoluble reddish brown; 
7 (F) acid, red changing to brown by action of air; 8 
(2) 
h-Naphthylamine disulphonic acid; 3:6 (amino R) acid, 


(a) none, but a diazo-amino compound (yellow). 


red of little tinctorial power; 6:8 (y¥ or amino G) acid, 
yellow and fugitive. 
On the other hand, b-naphthylamine, 3:7, disulphonic 
acid gives a red dye remarkably fast to light and acids. 
2-Amino-5-naphthol-7-sulphonic acid. Among isomeric 
amino-naphthol sulphonic acids the chief interest attaches 
to the 2:5:7 or J acid, which, unlike all other amino- 


naphthol derivatives, resembles paradiamines (benzidine, 
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etc.) and sulphur bases (primuline, etc.), in endowing 
most of the azo dyes of which it is a component with the 
valuable property of dyeing unmordanted cotton. 


experience showed that the affinity for unmordanted 
cotton was increased by the substitution of acyl radicles 
in the amino group of J acid, and of the many derivatives 
examined the azo dyes from the substituted ureas gave, 
perhaps, the best results in this respect. But these dyes, 
although pure in shade and fast to acids, were less fast 
to alkalies. By transference to the diazotizable amino 
group in the monazo dyes of ] acid from the naphthalene 
nucleus to a benzene ring present in the acyl radicle fast- 
ness to alkalis was also secured. These amino-arylacyl-2- 
amino-5-naphthol-7-sulphonic acids when coupled in alka- 
line solution give monazo-dyes which can be diazotized on 
the fiber, and, without any essential alteration in the shade, 
developed with beta-naphthol and thereby rendered fast 
to washing. By appropriate substitution, therefore, it is 
possible to obtain from J acid direct cotton dyes of any 
desired degree of intensity, purity of shade, or fastness. 


NAPHTHOL SULPHONIC ACIDS 


These acids are obtained either by the sulphonation of 
naphthols or by converting naphthylamine or chloro- 
naphthalene sulphonic acids or naphthalene polysulphonic 
acids into the corresponding naphthol sulphonic acids by 
treatment with nitrous acid (nitrite soda) and subsequent 
boiling of the diazo compound, or by melting with caustic 
soda. The most important of the a-naphthol sulphonic 
acids is the 1:4 acids or Neville and Winter’s acid. 

This is prepared by boiling the diazo compound from 
naphthionic acid with dilute sulphuric acid; this produces 


a red solution and is usually used as an intermediary in 
this way. 


3ETA-NAPHTHOL SULPHONIC AcIDs 


by sulphonating b-naphthol with two parts of concen- 
trated sulphuric acid, a mixture of two mono-sulphonic 
acids are formed, viz., croceine acid and Schaffer’s acid. 
If the temperature be kept low and croceine acid predom- 
inates, but at a higher temperature Schaffer’s acid is in 
the greatest quantity. If the amount of sulphic acid be 
increased di-sulphonic acids are produced, varying ac- 
cording to temperature, G acid at the low and R acid 
at the higher. When combined with djazo compounds, 
croceine acid and G acid yield yellow shades and Schaffer 
and R acid yield red shades. 

On melting a naphthylamine or naphthol di- or tri- 
sulphonic acid with caustic soda, one sulphonic acid 
group, as a rule, is attacked (under special conditions of 
temperature, etc.), and an amido-naphthol or a dioxy- 
naphthalene mano or disulphonic acid results. The fol- 
lowing are the principal acids of this group: 

S Acid.— Prepared by melting a-naphthylamine disul- 
This acid is much 
used in the production of blue azo dves. 


phonic acid S with caustic potash. 
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y Acid.—This is perhaps the most important of the 
whole of the sulphonic acids derived from naphthalene 
and is prepared by melting b-naphthylamine-y-disulphonic 
This 


acid is very largely used in the manufacture of azo dyes, 


acid amido G with caustic soda in an autoclave. 


especially cotton blacks. 
2S Acid. 


trisulphonic acid with caustic soda. 


Is made by melting 1-naphthylamine-2 :4 :8- 
It is used especially 
for making bright blue azo dyes for cotton. 

2R Acid. 


3:6 :8-trisulphonic acid with caustic soda. 


Is obtained by melting 2-naphthylamine- 
This acid is 
used for making black colors dyeing cotton direct. 

H Acid. 


$-trisulphonic acid with caustic soda. 


Is prepared by melting 1-naphthylamine-3 :6: 
It is used in the 
preparation of violet to blue azo dyes. 

1:4 diamido-naphthalene-6-mono-sulphonic acid is ob- 
tained as a mono-acetyl compound from the 1:6 or 1:7- 
naphthylamine sulphonic acid (Cleve’s acids) or a mix- 
ture of the two by nitrating the acetyl compound and re- 
\zo 


colors formed with the above acid belong to the Dia- 


ducing (with iron and acetic acid) the nitro acid. 
minogen class. 
Amipo CompouNpbs OF NAPITIHALENI 


The property possessed by the aromatic amines of giv- 
ing diazochlorides when their hydrochlorides are treated 
with nitrous acid, causes them to be of considerable im- 
portance in the dyeing industry, not only because of the 
fact that these diazochlorides are the bases of the azo 
dyes, but also because from them a number of important 
derivatives of the hydrocarbons can be formed. 

The diazo-chlorides are prepared by the action of ni 
trous acid on the hydrochloride of the amine in the cold 
according to the equation NH,HC] + NOOH N.C 
+ 2H,0O. 

Since by the nitration of naphthalene only a-derivatives 
are formed, a-naphthylamines alone can be formed by 
their reduction, thus a-nitronaphthalene yields a-naphthy] 
amine. b-Naphthylamine must, therefore, be made by 
other means, and is formed by heating beta naphthol with 
ammonia. Both these amines yield, on treatment with 
nitrous acid (nitrite of soda), diazo salts which are of 
considerable importance in the dyeing industry. 

Preparation of diazo salts: The first stage of the proc 
ess consists in bringing the amine into solution, or a very 
fine state of division. Solids, such as naphthylamine, may 
be mixed with hot water at 50 to 60 deg. Cent., and easily 
dissolve on adding the calculated amount of hydrochloric 
acid. In most cases the addition of the further quantity 
of hydrochloric acid necessary, for diazotization produces 
a precipitate of the hydrochloride of the base, and for 
this reason such addition is postponed till the solution has 
Addition of the 


acid now precipitates the hydrochlorideg but in a much 


been cooled for the diazotizing process. 


more favorable condition for being acted upon by nitrous 
acid than if it were brought down while still hot. 


In whetever way the solution of the hydrochloride is 
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prepared, it must be considerably cooled before conver- 
sion into the diazo salt. Even in the preparation of those 
diazo salts which are very stable, the solution must be 
cooled in order to prevent the escape of nitrous acid. In 
the case of naphthylamine the solution should not rise 
above 6 to 8 deg. Cent. A considerable amount of heat 
is evolved when the sodium nitrite is run into the acid 
solution, so that lumps of ice should always be present 
during the process. 

The amount of hydrochloric acid which is necessary 
for diazotization is two molecules to one of-base. A 
considerable excess of this quantity is, however, taken in 
practice, as otherwise a diazo-amido compound is formed. 
The usual quantity is 2% to 3 molecules to one of base, 


21 
but occasionally 6 or 7 molecules of acid are necessary 


to prevent the formation of the precipitate of diazo-amido 
compound (as in the case of paranitraniline). The actual 
diazotizing process is very simple; it only consists in run- 
ning a solution of the calculated quantity of sodium ni- 
trite till a reaction is obtained with iodide-starch paper 
after the solution has been stirred for five or ten minutes. 
The diazo solution should be quite clear and free from 
foam. The diazo compound is then usually coupled with 
a component, as in the preparation of azo dyes; or is 
added slowly to a boiling solution of sulphuric acid in 
order to replace the group N,Cl by the OH group. 
Phthalic Acid, C,H, 2COOH (Carboxyl). Phthalic 
acid is prepared by treating naphthalene with sulphuric 
acid in the 
plays the part of an oxidizing agent and is itself reduced 
to sulphurous acid, and the phythalic acid is obtained in 
the form of its anhydride. 


presence of mercury. The sulphuric acid 


Phthalic anhydride is much 
used in the preparation of the phthaleines (eosine, etc.), 
and also in the preparation of artificial indigo. The proc- 
ess goes something like this: The phthalic anhydride 
above is converted into phthalimide by the action of am- 
monia, and from this is formed anthranilic acid by the 
action of chlorine and caustic soda; phenylglycine-o-car- 
boxyl acid is then prepared from the anthranilic acid and 
chloracetic acid, and is converted into indigo by heating 
with caustic soda. 

An intermediate product in this conversion is the car- 
boxylic acid of indoxyl which can be converted into in- 
digo by treating its alkaline solution with air, and has 
been used for some time under the name of Indophor for 
the production of indigo on the fiber. 


Ture Nitro Compounps 


The nitro-dyestuffs are, without exception, acid dye- 
stuffs; that is to say, they are the salts of the various 
nitro-phenols and nitro-naphthols (or their sulphonic 
acids) formed by the action of alkalis on the strongly 
acid hydroxyl compounds containing nitro groups in the 
same nucleus. Of these Martins yellow, the sodium salt 
of dinitro-a-naphthol, is prepared by the nitration of 1,- 
naphthol-2 :4-disulphonic acid, and was at one time large- 
ly used for dyeing wool. st present, it is employed 
merely as a pigment color. 
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Naphthol Yellow S is the soda salt of 2:4-dinitro-1- 
naphthol-7-sulphonic acid, and is the most important of 
the group. It is prepared by the nitration of 1-naphthol- 
2 :4:7-trisulphonic acid. Naphthol Yellow is much faster 
than the other nitro-dyestuffs, and is extensively used for 
dyeing wool. Another dyestuff of this group is Aurantia. 


Tue Azo CoLors 


The azo dyestuffs form a well-defined group of com- 
pounds which possess as a chromophore the group 
—N = N—. This divalent group attached to two aro- 
matic nuclei forms the chromogen R — N = N — R, 
which, by the entrance of the auxochrome (NH, or OH) 
becomes the base or acid of which the dyestuff is the salt. 
Generally speaking, the azo compounds are prepared by 
the interaction of a diazo salt for the first component 
with an aromatic hydroxy-compound or amine for the 
second component. 

The azo dyestuffs may be formed in two ways: If the 
second component is a phenol (naphthol) the aqueous 
solution of the salt, usually the hydrochloride, of a pri- 
mary amine is first treated with sodium, nitrite and hydro- 
chloric acid in the presence of ice, whereby a diazo salt is 
formed. The solution of the diazo salt is next “coupled” 
with the phenol (naphthol) by allowing the solution of 
the former to run gradually into an alkaline solution of 
the latter. It is necessary to keep the solution alkaline 
throughout the addition, since the formation of the azo 
compound is retarded by the presence of free mineral 
acid. When the dissolved diazo compound has been 
mixed with the phenol (naphthol), the whole is left for 
the reaction to attain completion, a point which is ascer- 
tained by testing a portion of the mixture for unchanged 
phenol by means of a solution of diazo-benzene chloride. 
The dyestuff in some cases settles down as a sparingly 
soluble alkali compound; in others it remains in solution 
and can be recovered as a salt by precipitation with sodium 
chloride, or in a free state by the addition of acid. 

If, however, the second component is an amine, the 
principle of the method is the same, except that the com- 
bination of the diazo salt with the dissolved amine is 
brought about in a neutral or faintly acid solution. 

When the second component contains both a hydroxyl 
and an amido group, the constitution of the azo com- 
pound obtained varies according as the coupling takes 

Thus in the case of 
amido naphthol sulphonic acid y if diazotized benzidine be 
the first component, we obtain in an acid solution Diamine 
Violet, but in an alkaline solution we obtain Diamine 
Black. 


place in acid or alkaline solution. 


HyproxyL CoMPOUNDS 


The introduction of the hydroxyl group in the naph- 
thelene series is also brought about by fusing the sul- 
phonic acid with caustic soda. Thus the a- and b-naph- 
thalene sulphonic acids give a- and beta-naphthol when 

(Concluded on page 497) 
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Finishing Materials and Organic Compounds—Theories of Fading Action—Oxidation and Reduction 
Theories—Gebhard’s Theory of Dyestuff Peroxides—Relation Between 
Constitution and Fading—Bibliography 


By PERCY WALMSLEY CUNLIFFE, Ph.D., A.I.C. 
The British Cotton Industry Research Association 


4 HE effect of many finishing materials and other 
organic compounds on the fastness has been 
studied, and it has been shown that a number of 

these substances exert a protecting effect. 

Joffre** (189) found that paraffine, gums, concen- 
trated solutions of albumen, gelatine and other similar 
substances were protectors by virtue of their powe1 
of preventing the access of oxygen to the cotton, but 
that in the concentrations used in industry they had 
no practical effect. 

‘The influence of a number of oil finishes has been 
fully investigated by Jones*® (1910), who employed 
several hundred dyeings and a few finishes, and by 
Hannay** (1912), who restricted the number of dye- 
ings tested, but extended the number of fatty prepa- 
rations. Jones carried out exposure tests on untreated 
dyeings and on those finished with alizarine oil, saponi- 
fied castor oil, saponified castor oil neutralized with 
its fatty acid, and also Monopole soap. The strength 
of the alizarine-oil finish was 3 pounds of 50 per cent 
oil per 10 gallons of water, and that of the other fin- 
ishes was arranged to contain a similar quantity of 
fatty acid. The results of the exposure tests were ar- 
ranged in groups, but the following classification is 
slightly modified from that given by Jones. 

Group 1.—Fiity-five per cent of the colors were less 
fast on treatment with an oil finish. Half the colors 
of this group varied according to the oil used, the 
others being affected to about the same degree by all 
the oils. Direct, diazotized, sulphide, basic and vat 
colors were all found in the group. Seventee2 per cent 
were adversely affected by a solubfe oil finish. In 
many cases the colors of this sub-section were consid- 
erably altered in shade before exposure, and some 
were extremely fugitive; e. g., Brilliant Fast Blue 4G, 
Sulphur Green G Extra, Leucole Dark Green B; but 
only one vat color was found in the section. 

Group 2.—About 30 per cent of the total colors were 
practically unaffected by any of the oils used. With 
the exception of the sulphide class, all colors were 


*Published in the Journal of the Textile Institute. 
refer to Bibliography on page 493. 


Figures 


iound in this group, the predominating class being the 


vat colors; e. g., Methylene Heliotrope O, Algole Red 
R Extra. 

Group 3.—Nine per cent of the colors were rendered 
faster by the use of any one of the oils. With one ex- 
ception all were direct colors; e. g., Diamine Scarlet b, 
Diamine Green B, Benzo Fast Heliotrope 2RL, Bril- 
liant Geranine Lb, Benzo Green C. (It is not quite 
clear why the total of Groups 1, 2 and 3 is 94 per cent 
instead of 100 per cent.) 

Group 4.—About 13 per cent of the colors were 
faster with the alizarine-oil finish than with the solu- 
ble oils. Very few sulphide and vat colors were found 
in this section. About 8 per cent of the colors were 
faster with the soluble-oil finishes than with the aliz- 
arine-oil. The defect which many of the basic colors 
possess of turning very much darker on exposure was 
largely counteracted by the use of this finish, and the 
original shade was not affected before exposure; e. g., 
Methylene Violet 4R. (It would appear that in this 
group Jones made the comparison between the two 
oils only, irrespective of any absolute increase or de- 
crease in fastness on that of the original sample.) 

Group 5.—About 22 per cent of the colors were 
affected in shade—i. e., darker, brighter or flatter— 
prior to exposure by the use of alizarine oil. 

Group 6—The results obtained with the alizarine 
and neutralized soluble oils were almost identical. 

As dextrine is often employed in finishes, Jones in- 
vestigated its effects on the light fastness of dyeings. 
The mixture employed was 100 pounds yellow dex- 
trine, 3 gallons alizarine oil (50 per cent) per 100 gal- 
lons of water. Half the colors were unaffected by this 
finish, but more than one-third were made faster; e. ¢., 
Benzo Fast Orange S, Benzo Fast Scarlet 4BS. Other 
colors were turned much darker in shade prior to ex- 
posure; e. g., Fast Blue BN. With the dex- 
trine-oil finish only 6 per cent of the colors were found 
to be fugitive, while dextrine without oil yielded even 
better results, thus displaying the pronounced pro- 
tecting action of dextrine. 


Benzo 


Other workers have also 
demonstrated the protecting effect of dextrine.** 7° 


Hannay** investigated the influence of about 
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twenty different oils, soaps and other compounds on 
the light fastness of dyeings. A large number of the 
soaps were in the form of the ammonium compounds 
of the fatty acids of the various oils, as castor, olive, 
arachis, maize, rape and cocoanut, the object being to 
obtain the effect of the fatty acids themselves and the 
assumption was made that the ammonia would be 
driven off in the drying. The tests were carried out 
on mercerized and unmercerized material dyed with 
equal weights of Benzo Fast Red 8BL, Thional Green 
3B, dark and light shades, a mixture of Katigen Green 
2G and Chloramine Yellow M, Algol Blue 3G, and 
Standard Indigo, and in the case of the mercerized 
material also with a diminished quantity of dyestuff 
so as to obtain the same shade as with the unmercer- 
ized material. It was found that the nature of the 
fatty acid rather than that of the alkali in the softener 
was the predominating factor in the effect of the fad- 
ing. Castor oil rendered the dyeings fugitive, soluble 
oil and Monopole soap having the greatest e-Tect, and 
“soda oleine” the least, while rape and cocoanut oils 
had also an unfavorable influence. Stearic acid was 
found to render the dyeings very fast to light, but its 
use is limited. as it does not soften sufficiently for most 
finishes, although ammonium stearate and Irish moss 
gave a full “clothy” finish. 

As substitutes for castor oil, olive, arachis and maize 
oils appeared to offer the most promise, olive probably 
being the best, although its price and the difficulty of 
obtaining it in a pure state are adverse factors. Arachis 
oil was recommended as a very excellent substitute for 
olive oil, being, in addition, less expensive, and maize 
oil was considered to offer a cheap and efficient sub- 
stitute for castor oil, although it has the serious defect 


that it produces a harsh, rank smell on finished goods 


when these are kept in stock for some time. 

\Vhile Hannay stated simply that soluble starch and 
white destrine had no adverse effect on the fastness, 
the unfavorable influence of a finish being attributed 
to the softener portion only, his results appear to show 
that in most cases they had a distinct protecting ef- 
fect. Schmidt and Gabler®® (1914) have found that 
glucose, glycerol and starch made soluble by perborate 
or by formic acid have protecting properties. 

Agreeing in general with the theories of Gebhard 
discussed subsequently, that fading is due to char- 
acteristic groups in the dyestuff molecule, Koenig** 
suggested that the group known to be affected could 
be modified to render the dye fast. 
be alkylated or condensed with another substance, but 
this might affect the dyeing properties and was there- 
fore considered to be rather impracticable. A similar 
process could be applied to the dyed material, the best 
results being secured by the introduction of a com- 
pound which formed a saturated complex with the 
dyestuff, but this process might alter the shade or even 
attack the fiber. The affinity of the compound for the 
dve must be greater than that of oxygen, and the pro- 


The group could 
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duction of complexes which are affected by light and 
moisture must be avoided. As an example of cyclic 
complex salt formation, the metallic salts of the o-hy- 
droxyazo dyestuffs, which the remarkably fast, were 
quoted. In some cases the dye-fiber complex was 
found to be made fast by the addition of a second dye; 
for example, Indanthrene and Anthraflavone gave a 
fast green. 

Gillot and Giot?** (1923) have investigated the ac- 
tion of anti-oxygenizing substances on the stability of 


some of those dyestuffs which are most susceptible 
to the action of light. A series of dyed fabrics was 
prepared, some of the specimens being subsequently 
treated with quinol, catechol, guaiacol, gallic acid, 


All 


were exposed to sunlight, and from the results ob- 


quinolsulphonic acid and catecholsulphonic acid. 


tained the following conclusions were drawn: All azo 
dyes of an acid nature when on cotton (and wool) are 
protected to a considerable extent against the action 
of air and light by substances having the ortho- and 
para-diphenolic structure, although this is not part of 
the dyestuff molecule. The same is true of some acid 
colors, notably these of the Eosine group. Nitro colors 
are not protected and the suggestion is made that the 
Tri- 
phenylmethane derivatives, whether basic or acidic, do 


fading of these may be due to auto-oxidation. 
not fade as a result of oxidation. Basic colors are not 
protected, for spontaneous oxidation is considerably 
Comparative 
tests with Eosine showed that in order to obtain abso- 


accelerated in basic solution by quinol. 


lute protection it is necessary to add 10 molecules of 
quinol for each mo’ecu'e of the dye. As the catalytic 
acticn cf diphenols in preventing oxidation is effective 
when very small Guantities are present, it was sug- 
gested that the fabric itself undergoes oxidation, the 
excess of the diphenol being necessary ‘to protect both 
the fabric and the coloring matter. 
to have shown that many cases of fading, although not 


The authors claim 


all, are due to auto-oxidation, and that protection by 
Sisley"** (1923), how- 


ever, has claimed priority for the discovery of the pro- 


anti-oxygenizers is practicable. 


tectiny action of polyphenols, and has declared that 
these substances were used by him on an industrial 
scale some years previously for the protection of dyed 
silk. 
were stated to give analogous results; but while these 


Thiocarbamide and hydroxylamine sulphate 
substances may exert a satisfactory effect on some 


dyes, they accelerate the fading of others. 
THRESHOLD EFFECT 


Gebhard*** (1914) observed that light must have a 
definite quality and intensity of rays before it can 
The minimum value required of a given 
termed the “threshold” 
(Schwellenwert), and this quantity was specific for 
each dye. Several dyes of different constitution but 
possessing similar light absorptions were chosen. All 


cause fading. 


wave-length was value 
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these dyes faded considerably in one day when placed 
in strong diffused daylight, but when placed in weak 
diffused daylight variations from no change to strong 
bleaching were observed. 

Ostwald®!? (1922) 


tensity is exceeded for a brief period only, the small 


states that if the threshold in- 


amount of chemical action caused by the light can be 
reversed in the dark, as the dye has “accepted” no 
light. A series of such alternations occurs in the ordi- 


nary course of day and night. 
A Metnop oF NEUTRALIZING CHANGE OF COLOR 


The fastness of Malachite Green, Methyl Violet and 
Victoria Blue was found by Krais*® (1902) to be im- 
proved by impregnation with potassium ferrocyanide. 
Methyl Violet on exposure to light changes to a dull 
red, and Malachite Green becomes a dirty yellow while 
the ferrocyanide is gradually converted into Prussian 
Blue, so that the combined effect is the production of 
a shade which, if not identical with the original, is of 
the same character. As the ferrocyanide is completely 
removed on washing with water, its use is limited as 
in the case of the true protection of salts already noted. 

THEORIES OF FADING ACTION 

Many theories of the fading action have been pro- 
posed; but while each appears capable of explaining 
a certain number of facts, no one is entirely satisfac- 
tory when applied to the whole of the observed phe- 
nomena. The position of most of the following theo- 
ries in 1910 was reviewed by Brownlie* in that year. 


GrottHus’ ANALOGY 


The analogy of Grotthus*' (1817), which was for- 
mulated for photochemical reactions in general, was 
based on the hypothesis, since shown to be correct, 
that only those rays which are absorbed can produce 
chemical action. The absorbed light then acts as a 
linear voltaic cell, setting up a reaction of an electro- 
lytic nature. This analogy was revived by Silber- 
mann (1902), who stated that the destruction of the 
color might be due either to oxidation or reduction. 
The formation of a dye is generally an exothermal 


process, while its decomposition is due to an endo- 


thermal reaction, which is brought about by the appli- 


cation either of light or of electrical energy. 
OXIDATION AND REDUCTION THEORIES 


The oxidation theory of fading has received the 
greatest measure of support, but it is apparent that 
many authors have repeated the statements of others 
and have not themselves performed confirmatory ex- 
periments. From the work on the influence of the 
atmosphere on fading it is seen that oxygen or an 
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oxidizing atmosphere is generally required in order 
that fading should take place, and in some cases an 
actual diminution of oxygen has been observed,* a re- 
sult which obviously leads to the conclusion that the 
action is one of oxidation. The mechanism of the re- 
action has been explained in several ways, the first 
being based on the direct action between the color and 
oxygen under the influence of light, producing a color- 
less body. The second explanation assumes that the 
active destructive agent is either ozone or hydrogen 
peroxide, either or both of which are assumed to be 
produced in minute quantities by the evaporation of 
water from the cotton, or in the case of hydrogen 
peroxide by the ultra-violet component of the light 
acting on the contained moisture. There appears, 
however, to be no experimental evidence of the pro- 
duction of ozone or hydrogen peroxide by the evapo- 
ration of water. Moreover, although so far as can be 
ascertained the exact wave-lengths of light responsible 
for the production of hydrogen peroxide have not been 
determined, they are known to be in the very short 
ultra-violet produced by a quartz mercury lamp’ *‘, 
and therefore would not be present in sunlight. 

To account for the fading of some dyed fabrics in 
vacuo, the opposite theory of reduction was proposed 
at an early date, the action being regarded as due 
either to the direct influence of sunlight or to a reduc- 
ing action of the fabric when stimulated by light. It 
has been shown by Harrison*® that Flavanthrene on 
cotton under the influence of light is reduced to green 
Dihydroflavanthrene; and as hydrogen peroxide when 
applied to this dye under very varying conditions ex- 
erted no reducing action, the author concluded that 
hydrogen peroxide and ozone could not be factors in 
the fading process. 

We are indebted to Harrison® (1912) for an inves- 
tigation designed to test the merits of these two op- 
posing theories. four 
things to be considered in problems on fading: the 
nature of the light, the coloring matter, the fiber and 
the atmosphere. 


He states: “There are 


Under the influence of light many 
possible reactions may occur: (1) The light may con- 
vert oxygen into ozone and this or the oxygen itself 
may oxidize the dyestuff ; (2) the fiber may reduce the 
dyestuff ; (3) both (1) and (2) may occur at the same 
time; (4) the air or ozone may oxidize the fiber and 
produce substances more capable of reducing the dye- 
stuff; (5) the air or ozone may oxidize the dyestuff 
and produce a substance more easily reduced by the 
fiber or its oxidation products; (6) the fiber may re- 
duce the dyestuff or otherwise react with it to produce 
substances more easily oxidized by the air; (7) the 
light may cause one portion of the color molecule to 
react with another. 

“When other substances are present on the fiber or 
in the atmosphere, their effect on all the above re- 
actions must be considered. The large number of 
possible reactions shows how complex a problem it is 
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to ascertain the cause of the fading of dyestuffs. How- 
ever, there is a possibility of classifying dyestuffs ac- 
cording to the manner in which they are destroyed. 
Dyestuffs which fade by oxidation would fade in an 
atmosphere of air or oxygen in the absence of a fiber, 
those which fade by reduction would fade in a vacuum 
when dyed on the fiber in question, and those which 
fade by intramolecular change would fade in a vacuum 
in the absence of either fiber or atmosphere. The re- 
sults obtained up to the present seem to show that 
none of the theories proposed is incorrect, but that 
each theory applies to a limited number of dyestuffs 
only, whereas it has been the general procedure of the 
authors to apply their theories indiscriminately to all 
dyestuffs.” 

Harrison’s results appear to indicate that direct col- 
ors fade by reduction and basic colors in general by 
oxidation. The reducing power of cellulose was found 
to increase with the intensity of the mercury arc ra- 
diation. 


GEBHARD’s THEORY OF DyESTUFF PEROXIDES 


Gebhard’* **, **, 2% 24 25 (1909 et seq.) has developed 
in a large number of papers a theory of fading by oxi- 


dation, but his conclusions do not appear to have been 
accepted by other workers, particularly by those in 
ingland. The primary process is assumed to be a 
reaction between oxygen and the ions of water result- 
ing in the production of perhydroxyl ions, and, second- 
arily, the union of the perhydroxyl. ions with the dye- 


stuff. Thus the former is represented— 


+ -— += + — 
O——O + H.OH <> HOOOH <> HO. + OOH 


“Besides the indirect evidence in favor of the prob- 
ability of the reaction, it has been possible to show 
experimentally that it is the perhydroxyl ions which 
are responsible for the fading of colors. Experiments 
based upon the change in the concentration of ions in 
solution on electrolysis have shown that where the 
concentration of perhydroxyl ions is highest the degree 
of fading taking place in the solution is greatest.” In 
pure dry air, dissociated oxygen molecules are as- 
sumed to associate themselves with any dyestuffs, 
forming peroxides which possess relatively good sta- 
bility. The reactions indicating the presence of perox- 
ides have been obtained before there has been any 
noticeable change in the shade of the dyeing, and it 
has been proved that these reactions are not due to 
the presence of hydrogen peroxide.** The conditions 
are considered to be very different when moisture is 
present, for the greater the amount of perhydroxide 
formation the more rapid will be the destruction of the 
color. Since with many dyestuffs fading proceeds 
fairly regularly in a moist atmosphere, whereas in a 
dry one wide variations in the rate may occur, Geb- 
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hard considers it probable that two differently con- 

stituted classes of peroxides are involved, one a rela- 
ZO 

tively stable form, A 
xO 


and a labile highly reactive one 


/ OOH 
of the peroxide hydrate type, A 
\OH. 


dyestuff peroxides are formed mainly during exposure 


Whereas the 


in a dry atmosphere, the peroxide hydrates result from 
the addition of perhydroxyl ions, produced by the 
union of oxygen atoms with the ions of water. The 
peroxide hydrates are highly reactive, and the active 
oxygen which they contain may act upon unchanged 
molecules of the dyestuff or upon other members of 
the system—the cotton, for example—or they may de- 
compose with the production of acids or phenols. Per- 
oxides may also result from exposure in a moist at- 
mosphere, when from the constitution of the dyestuff 
or its combination with other substances the peroxide 
SO 
hydrate passes into the more stable form A | by 
NO 
elimination of the elements of water. Dyestuffs with 
which this occurs are said to be fast to light, for they 
undergo no apparent change during prolonged expo- 
sure. Fugitive colors are therefore considered to be 
those with which the tendency to peroxide hydrate 
formation is greatest, while with fast colors the per- 
oxide hydrates tend to split off water and pass into 
the more stable peroxide form. 
of moisture the rate of peroxide formation is increased, 


Since in the presence 


Gebhard states that it is reasonable to assume that 
even with fast colors the first result of exposure is the 
formation of peroxide hydrates. 


INTRAMOLECULAR CHANGE THEORY 


It is well known that light can cause an intramolec- 
ular change in organic compounds 
the conversion of o-nitrobenzaldehyde to o-nitrosoben- 
zoic acid—while a solution of Malachite Green is de- 
colorized on exposure to the light of an are lamp, but 
regains its color in sunlight.* 
son on this theory have already been quoted. No di- 
rect experimental work appears to have been carried 
out to test the validity of the theory. 


as, for example, 


The remarks of Harri- 


GENERAL PHoTo-CHEMICAL THEORIES 


Marschall** (1917) discussed the absorption of light 
by dyes and made the assumption that the dyestuff 
molecule as a whole absorbed and was in consequence 
given an oscillatory motion. A dye fast to light must 
have a stable moiecule which is able to absorb light 
waves of large amplitude and is able to be set in strong 
vibration without disruption. These requirements, he 
states, are filled by large molecules of simple sym- 
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metrical structure without reactive side chains or sub- 
stituents. With such dyes, increasing the size of the 
molecule through chemical union with the fiber pro- 
duces results favorable to fastness, as in the case of 
wool dyeing, but the physical nature of cotton dyeing 
precludes such a stabilizing action and other methods 
are necessary, such as the formation of compounds 
with metallic oxides or after-treatment of dyed mate- 
rials with copper salts. 


ENZYME THEORY 


Brownlie® expressed the opinion that fading was due 
to an oxidation brought about by the presence of the 
oxidase class of enzymes. He enumerated several 
analogies between the action of oxidases and that of 
sunlight, but the only test he suggested was carried 
out later by McMyn’*’ (1910) and was found to give 


no support to the theory. 


RELATION BETWEEN CONSTITUTION 
AND FADING 


It was observed by Gebhard** (1909) that the in- 
troduction of certain groups into the dyestuff molecule 
rendered the latter either more or less resistant to the 
action of light, the effect being characteristic of the 
groups introduced. The chief groups responsible for 
accelerated fading were found to be hydroxyl, OH, and 
amino, NH,, while the replacement of one hydrogen 
atom of the latter by a radicle caused still further 
fading. The carboxyl hydrogen atom was found to be 
the most powerful retarder, others being the —SO, 
group and the bromine and chlorine atoms. There was 
evidence to show that dyes containing accelerating 
groups were made faster by the introduction of re- 
tarding groups, and vice versa. In a further paper, 
Gebhard”* dealt with the alizarine dyes, pointing out 
that the influence of substituting groups on the light 
sensitiveness of these compounds was dependent on 
their position, number and nature. Not only did the 
~OH and —NH, groups increase the sensitiveness— 
that is, the rate of fading—but also the thiol 
SH, and the quinoline ring, while the nitro 
NO,, had the reverse effect. 


group, 
group, 
The para position was 
more sensitive than the meta and the unsymmetrical 
grouping than the symmetrical. 

An attempt by Watson® (1910) and his co-workers 
to correlate the fastness of the mono-azo dyes with 
characteristic groups was later shown by them*® to be 
untenable. 

From a study of the direct benzidine colors Brown- 
lie’ § (1902) drew the following conclusions: (1) The 
diphenyl base plays little or no part in the fading re- 
action—that is, there is little or no difference in the 
fastness when benzidine, tolidine, dianisidine or other 
benzidine derivative is used. (2) Colors from phenol, 
its homologues, and their sulphonic and carboxylic 
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acids are fast. 


(3) Fugitive colors are those derived 
from hydroxybenzenes and their homologues contain- 
ing more than one hydroxyl group, from amines of 
the benzene series and their sulphonic and carboxylic 


acids, from 2- and $-naphthylamine and their sul- 
phonic acids, and from ¢- and (-naphthol and their 
sulphonic acids. (4) Colors derived from aminonaph- 
thols and their sulphonic acids vary, those from 2:6 :8- 
monosulphonic and 2:3:6:8-disulphonic acids being 
fast, while those from 1:8 :3 :6- and 1:8 :2 :4-disulphonic 
acids are fugitive. (5) Colors derived from dihydroxy 
naphthalenes and their sulphonic acids appear to agree 
very closely with those derived from the correspond- 
ing aminonaphthols. (6) Replacement of an amino 
group by a hydroxyl group results in general in in- 
creased fastness if there is any difference. The 
salt-forming groups —-COOH and -SO,H cause no 
difference to the action of light, whereas the auxo- 
chromic groups NH, and OH play an important part 
in the action. 


(7) 


The “fast” constituents are therefore 
fairly sharply defined and are phenols and their sul- 
phonic and carboxylic acids and certain aminonaph- 
thol sulphonic acids, and the “loose” constituents are 
benzene amines, naphthols, naphthylamines, various 
aminonaphthols and others. Dyestuffs containing a 
loose and a fast constituent were found to be inter- 
mediate in fastness between the separate dyes made 
from the fast and loose constituents. In the case of a 
benzidine color, therefore, a reasonably good idea of 


fastness can be obtained from its constitution. 


APPENDIX 


Color of Light in Terms of Its Wave-lengths 
Infra red region Over 7700A 
7700-6200A 
6200-5900A 
5900-5600A 
5600-5300A 
5300-5000A 
5000-4700A 
4700-4300A 
4300-3900A 


Orange 

Yellow 

Yellow-green region 

Green region 

Blue-green region 

Blue region 

Violet region 

Ultra-violet region: 
Near 3900-3000A 
Middle 3000-2000A 
MEN 5 i Ai wicions Sekukak Vuh cbse deiecaa a 2000A and below 
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COURSE IN METHODS OF SILK TESTING 

A course of instruction in methods of silk testing is 
being given at the laboratories of the United States 
Testing Company, Inc., from July 14 to August 15, 
1924, from 9 a. m. to 5 p. m. daily. 

The course will be given under the personal direction 
of W. F. Edwards, Director of Research, and will include 
actual testing studies carried on in the various depart- 
ments of the company. 

The subjects of instruction will include: Receiving, 
Warehousing, Shipping; Letters of Credit, Insurance; 
Negotiable and Non-Negotiable Receipts; Gross, Shirt 
and Net Weighing; Bale and Lot Sampling; Standard 
(Conditioned) Weight; Boil-off; Lousiness and Dye 
Tests; American and European Sizing; American and 
European Winding; Serimeter and Serigraph Tests; 
Seriplane and Inspection Mirror; Gage Machine, Co- 
hesion Machine; Fabric Analysis and Testing; Fiber 
Identification with Microscope; Raw, Thrown and Spun 
Silk Rules and Commission Throwing Rules of the Silk 
Association of America; One Hundred Per Cent Meth- 
ods; Test Certificate Calculations; Regain and Moisture 
Content ; Origin and Production of Raw Silk. 

During recent years many applications have been re- 
ceived by the Testing Company for permission to spend 
a few weeks time in the Testing Houses in order to learn 
the methods and instruments used in silk testing. Most 
of these requests have been granted and there are in the 
industry a number of men who have spent brief periods 
in the laboratories as observers. This arrangement has 
not been satisfactory because of the superficial knowledge 
obtained, and it has been decided to organize a definite 
course of instruction and hereafter limit the guest priv- 
ileges of the laboratories each year to the period of in- 
struction. 


Applicants for the course must have completed a high 
school or textile school course or have had the equivalent 
in other schools. Certificates will be issued upon satisfac- 


tory completion of the course. 
is $250. 


The fee for the course 
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A TANGIBLE RESULT 


66 HE world do move,” and if we do not move it, 


someone else will. The English have organized 
experimental work on textiles to an extent far beyond 
anything that has been attempted here. Many pages 
have been filed with their reviews of what had already 
been printed, and many more pages filled with accounts 
of new work. It is indeed hard to see to what good 
some of-it will lead, but science is organized common 
sense, and we suppose that each subject has been under- 
taken with some definite purpose, and that each is ¢ 
step toward the erection of some, to us unforeseen, struc- 
ture. 

We have known for years that wool is plastic and will 
assume, in a more or less permanent form, shapes into 
which it may be forced. Anyone who has ever pressed 
a pair of pants has made use of this property of textiles, 
which is really the basis of many methods of finishing. 

Recently, and out of a clear sky, came the announce- 
ment that work at the British Woolen and Worsted In- 
dustries Research Association has lead to the invention 
of machinery to make higher counts of yarn out of wool. 
Great things are predicted for the process, and while at 
first it may not sound so imposing, it has more sig- 
nificance when we see how it is done. 

In the first place, wet varn or fiber can be stretched 30 
per cent without damage, then the stretch can be set, by 
steam, boiling water, or by the aid af chemical agents 
as well. Obviously the increase in length takes place at 
the expense of diameter, giving a smaller diameter and 
It is simple enough in theory, 
and while already done on model machines in a quite 
practical way, it remains to be seen just what it will 
be worth. 


therefore, a finer count. 


The individual fibers are actually stretched and made 
longer and finer, so when the yarn is done it is composed 
of a finer grade of wool. The yarn has somewhat differ- 
ent properties from normal yarn of the same count, but 
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the net result is claimed to be a 20 per cent gain in fine- 
ness, no small item at present-day prices. 


We did not set out to present a technical report on the 
stretching of wool, but to draw a lesson—for whether 
you consider plasticity a matter of chemistry, physics, or 
mechanics—the process is a tangible result of research, 
and there are many more ideas just as new as this (which, 
by the way, is said not to be entirely new), just waiting 
for the early bird to catch them. If that particular bird 
happens to be on the other side of the Atlantic, the control 
of these new things will be in other hands, and competi- 
tion, which is even now claimed to add its quota to the 
textile unemployed, is likely to be still more difficult to 
meet. 


THE MAGIC OF THE WORD “IMPORTED” 


It was 
brought out again by the speaker at the May session 


HE “imported” fetish is always with us. 


of the Rhode Island Section, as recently reported in the 
Proceedings of the American Association of Textile 
Chemists and Colorists. 

“Foreign-made materials have a certain added attrzc- 
tion to the discriminating customer, though in many ma- 
terials the texture is no better than that which is manu- 
factured here. The word ‘imported’ has great selling 
power.” 

It actually appears that some goods are not quite up 
to the foreign standards, but there are plenty that are 
One New 
York house is reported to be starting a campaign to fea- 
ture American broadcloth. 


as good, and some that are considerably better. 


They carry both American 
and English, but contend that the American will give 
better satisfaction. Their expectation is that the big 
obstacle will not be any manufacturing or price diffi- 
culties, but the fact that “quality” and English have been 
associated as one for so many years in the minds of the 
customer. If a customer wants good materials and is at 
all interested in helping set to work the thousands of idle 
or semi-idle textile operatives, the more or less imaginary 
superiority of foreign goods is not sufficient to stand in 
the way. 

The clerk in the store says “imported” in an awed tone, 
and the somewhat gullible customer is rather more than 
likely to buy the “imported,” whether it is actually bona- 


fide imported or not, and pay more money for it, simply 
because the clerk seems to expect it. 


Probably every American textile manufacturer will 
condemn all such action, and consider it foolish if not 
worse. How many of them, however, are doing the same 
thing when it comes to dyes? We-can still hear sweeping 
assertions that domestic dyes are no good. There is al- 
ways room for improvement, but in view of the millions 
of pounds that are made and used here every year, and 
of the tons that have replaced an equivalent of foreign 
colors in export trade, such remarks must be based on 


bias or pure ignorance. 
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THE “T. C.” A PHYSICAL CHEMIST 

‘TEXTILE chemist should be first of all a physical 
A chemist if he expects to work with his head, as 
well as with his hands. 

Physical chemistry begins right away with the textile 
fibers themselves, which are nowadays considered to be 
colloids, perhaps because nobody has crystallized them 
out of solution, or determined their melting points and a 
few more things. At any rate they act in many ways 
like other colloids, so they are a part of physical chemistry. 

About everything in physical chemistry has some use, 
or helps explain something that happens in the laboratory 
or in the mill. At the moment, the gas law, that impreg- 
nable bulwark of undergraduate assault, does not seem 
to interest us very much, but it is hard to think of any- 
thing else that does not have an application, and maybe 
the gas law has something to do with agers—or some- 
thing else. 

How can things be otherwise? To quote Washburn, 
“Physical chemistry treats of the fundamental laws and 
principles and the important theories and systems of 
classification, which have been formulated in order to 
give scientific expression to our knowledge of the phys- 
ical and chemical behavior of material substances.” The 
last few words include everything. 

We presume physical chemistry never has and never 
will change its status as one of the main bugbears of 
Quite likely its textile chemical ap- 
plications are not stressed, or perhaps not mentioned to 
any great extent, so its use is not as apparent to the stu- 
dent as it may become on later study to the scientifically 
inclined technical man. A few suggestions will quickly 
show the connection. 

The minute structure of matter determines what matter 
does: how fibers reflect light; why dyes are colored, and 
colored so differently ; and in the grosser forms of mat- 
ter, why fabrics and finishing materials are plastic and 
can be made to take such a variety of finishes. 

Quantities of materials often have to be adjusted to 
regulate velocity of reaction; to restrain equilibria until 
the reaction can be set off in the required direction; to 
produce finely balanced dye formulas in baths of empiri- 
cally known but scientifically unexplained properties. 

Heterogeneous reactions are as bad as they sound. We 
undoubtedly get one when the alkali is too hot and at- 
tacks the wool during scouring. 


chemistry courses. 


Dyeing is for the pres- 
ent ascribed to adsorption, but before long we may decide 
that adsorption itself is some sort of semi-heterogeneous 
chemical reaction between weak affinities in the solid ad- 
sorbing phase, this time the fiber, and other affinities in 
the gaseous or liquid phases, in our case the dye bath 
solution—rather than a purely physical effect, the present 
rather widely held view. 
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Surface tension determines ease of wetting out, thor- 
oughness of scouring, penetration of print pastes and dye 
baths, waterproofing effects. 

Heat of solution which seems insignificant in a beaker, 
may cause caustic solution to boil all over the room, if 
given a little too energetic a start in dissolving with 
Heat of reaction is said to have caused overheat- 
ing in portions of the interior of an ager and made faulty 
prints. These are but haphazard instances of misplaced, 
or at least undesired, effects of energy, an important 
item in the physical chemist’s stock in trade. 

So unimportant appearing a property as capillarity may 
aid in the identification of dyes, or contribute to a whole 
group of troubles typified by uneven drying of para red 
prepared cloth, shady drying of dyed pieces, deposits of 
salt on dyed goods, uneven carbonizing and so on in- 
definitely. 

Not so long ago, if some peculiar appearance or result 
in a dye bath was explained as being due to a colloidal 
effect, that was quite adequate. Now that we regard 
about everything in textiles as colloidal, except water, 
the heavy chemicals and crystalline salts, it is no explana- 
tion at all, but merely a side-stepping of the issue. The 
understanding of colloids (not their mere recognition) 
will be the key to much that is obscure in textile chem- 
istry. 


steam. 


We await with interest some comprehensive elucidation 
of the relations between hydrogen ions, the colloidal state 
of dyes, and the results, good and bad, obtained: in vari- 
ous kinds of dyeing. There are at least four books on 
what we may call the theory of dyeing, or perhaps more 
properly the mechanism of dyeing, and journal articles 
galore, but most of the work in the mill is still done by 
trying things to see what happens. Few applications of 
dyes can be said to be direct and conscious applications 
of physical chemistry as well, although there is a slowly 
growing tendency in this direction. 

If you are in the laboratory you have found the mod- 
ern texts on qualitative analysis to have become stuffed 
full of physical chemistry, which is quite essential to an 
understanding of the principles of that work; and phys- 
ical chemistry is acquiring an ever-increasing importance 
in quantitative analysis, even in the straight gravimetric, 
as well as in titrations and electrometric work, ionometers, 
potentiometers and what not ; some of which have already 
found use as automatic controls of acid or other solu- 
tions in textile plants—real applications of physical 
chemistry. 

There are relatively few books or published articles 
that point out clearly the relations between this branch 
of science and its practice in the textile world, and for 
this reason its importance is apt to be overlooked. The 
subject of physical chemistry is so broad that even the 
large text books have but rather brief references to tex- 
tile fibers, dyes, soaps, etc., although the underlying prin- 
ciples are expounded in detail. 

The searcher after such knowledge is thrown very 
largely on his own resources. Of the few good sources 
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of information, we may suggest the textile and dyeing 
chapters in the five British Association Colloid Reports, 
and some other chapters that are of almost equal interest 
to those directly connected with textiles ; and the “deeper” 
articles that appear in the dye and textile publications. 
Having found in these where the physical chemistry is 
applied, the next step is to dig out some of the best text 
books on the subject, always the more recent ones, or 
those on some of its subdivisions like solubility or col- 
loids, and then sit down for a quiet session. 

Physical chemistry was apparently never intended for 
light summer reading, but there are constant allusions 
that can be applied to scouring, bleaching, dyeing or other 
textile work, and when one begins to see the light they 
are extremely interesting. 

Progress in textile research and therefore in textiles 
is going to hinge on the ultimate application of physics 
to the most minute strengths and stresses of the single 
textile fibers, as well as to the yarns and fabrics, and of 
physical chemistry to the action on them of all sorts of 
The key to the 
best possible understanding of it all will be found in 
knowing our physical chemistry. 5.4 


material, water, steam, dyes, chemicals. 


NEWPORT ISSUES THREE USEFUL 
BULLETINS 


Three interesting bulletins in an attractive black binder 
have been issued by the Newport Chemical Works, Inc. 
They are for general distribution to the trade. Upon 
careful examination their interest immediately gives place 
to an appreciation of their unusual practical usefulness. 

The first of these bulletins is entitled “Newport Dyes 
Versus Foreign Prototypes.” It consists merely of two 
long tables of dyes. The first tabulates numerically, by 
Schultz Color Index 425 


Newport colors, and in the adjoining column the names 


and numbers, the names of 
The 
second list tabulates alphabetically in one column the 


of the foreign dyes identical with those colors. 


foreign colors and in the other the Newport equivalents. 
Aside from its evident value as a reference, this bulletin 
represents a meritorious achievement. Those long lists, 
unadorned, emphasize greater than could a_thousand- 
word article, the tremendous strides which American dye 
companies have made since they humbly began a few 
short years ago to solve the mysteries of coal tar chem 
istry and to produce one by one dygs never before made 
in this country. 

Bulletin No. 2 is a 15-page treatise on “The Dyeing 
of Anthrene Colors on Cotton.” It covers the subject in 
a manner every dyer will appreciate, listing the Anthrene 
colors, telling what they will do and explaining the proc- 
esses and giving the formulas necessary to produce sat- 
isfactory work. 


The third bulletin in seven pages describes the dyeing 


of the various kinds of artificial silk, and gives formulas 
used with the direct colors listed. Owing to the present 
popular use of artificial silks this comprehensive treatise 
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should prove extremely valuable to all engaged in dyeing 
those fabrics. 

What is of even greater significance and interest than 
the contents of these bulletins is the probability that they 
are the first of a long and valuable series. The binder in 
which they are mailed is of a size sufficient to hold a dozen 
It is earnestly hoped that the Newport 
company will, in the course of the next few months, 
bring out additional numbers of this series. 


more of them. 


THE PART WHICH NAPHTHALENE PLAYS IN 
THE AZO DYESTUFFS 


(Continued from page 488) 


fused with caustic soda. Like phenol both a- and b-naph- 
thol are weak acids, and react with caustic alkalis, form- 
ing stable alkali salts; by sulphonation they pass into sul- 
phonic acids. 

a- and b-Naphthols C,,H,;. OH are phenols from naph- 
thalene and are prepared from naphthalene sulphonic 
acids or naphthylamines; a-naphthol melts at 95 deg. 
Cent. and boils at 282 deg. Cent.; b-naphthol melts at 
122 deg. and boils at 285 deg.; the latter is more soluble 
in water. The naphthols are true phenols, but they re- 
semble the alcohols more than they do the benzene phenols. 
They give rise to a number of important dyestuffs that 
are chiefly nitro and diazo derivatives. 

The simplest azo dyestuffs are yellow. Either by the 
increase of the number of chromophore groups, or by the 
increase in molecular weight, the color deepens, passing 
either through red to violet or into brown. 

Azo dyestuffs which contain only benzene rings are 
mostly yellow, orange yellow, or brown. 

By the entrance of the naphthalene nuclei reds are 
formed, and azo dyestuffs containing only naphthalene 
rings are violet, blue, or black. 
and 


OH 


NH, upon the color of the azo dyestuffs is clearly shown 


The influence of the auxochrome groups 
in the benzidine series, in which naphthalene derivatives 
play a conspicuous part; thus, tetrazobenzidine salts com- 
bined with amidonaphthalene sulphonic acids yield red 
dyestuffs, but with naphthol sulphonic acid they yield blue 
dyestuffs, and in mixed combinations with both naph- 
thylamine and naphthol sulphonic acids they yield dye- 
stuffs which are a mixture of the red and the blue, 1. e., 
violet. Thus: 


Tetrazobenzidine chloride naphthionic acid give 
Congo Red. 

Tetrazobenzidine chloride + Neville and Winter’s acid 
give blue. 

Tetrazobenzidine chloride -+- one molecule of naph- 
thionic acid and one molecule of Neville and Winter’s 
acid give Congo Corinth (violet). 

The same difference may be seen to occur if tolidine 
be used in place of benzidine. 


(The End) 
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Part Iv 


A Rope Dyeing Machine for Cotton Dyeing—Its Operation—Multiple Coior Dyeing 


Machine and Its Operation and Advantages 


By RAFFAELE SANSONE 


LTHOUGH the dyeing of fabrics in chain form 
has not had anything like the development of 
full-width dyeing, it is practised much more 
than many people may think. In some works it is 


conducted in closed wooden cases, resembling very 
much those used in wool scouring, where one or two 
chains of the fabrics are joined at their ends for form- 
ing an endless band which is caused to run repeatedly 
between two lower guiding rollers and an upper pair 
of pressing rollers or cylinders, passing through a long 
series of porcelain or pot separation loops so as to oc- 
cupy the full width of the machine. 

For the coloring operations the dye bath is entered 
in a shallow vat slightly higher than the lower guiding 
rollers; a closed or open steam-heating coil brings up 
the temperature, maintaining this at any desired de- 
gree between 70 and 100 deg. Cent. By starting the 
plant the material is caused to run forward continu- 
ally from right to left, being impregnated with the 
dye bath and pressed over and over again until the 
right shade has been produced. 

During this operation the cases are closed, so that 
practically no contact with the outer atmosphere takes 
place during the dyeing, eliminating in this way all fog 
in the dyehouse. From time to time the machine is 
stopped to take a sample of the cloth being dyed and 
to note the progress of the dyeing. This sample is 
later rinsed and dried between a clean piece of calico 
on one of the steam tubes of the works. The dyer 
should note if the shade produced is correct and if 
additions are to be made. The writer has seen a plant 
of the above dyeing machines give very good results 
in a large dyehouse where bright colors were dyed 
with direct dyes. 


ANOTHER TypE OF MACHINE 


Fig. 1 shows a perfected form of rope dyeing ma- 
chine where the dye liquor can be brought to the re- 
quired temperature without any admission of steam 
taking place. 

This consists of a large copper vat (V) of special 
form, containing a copper steam casing (I), through 
which the heating of the dye bath and other treating 


liquids can be conducted without allowing any con- 


tact with the steam by the assistance of the mech- 
anisms A and B and of the upper tap T. Vat V con- 
tains a discharge opening (QO), closed with a large tap 
or other suitable means. Water can be introduced ax 
any time in this vat through tap Z. At the upper por- 
tion of vat V is placed a large revolving aspel (Q), 
turned through a fixed and loose pulley and an upper 
transmission. Before this aspel is placed a wooden 
guiding frame (G) containing several parallel square 
holes placed at an equal interval to hold in position 
the different layers or bands of the ropes of cotton 
cloth. 


THE WORKING OF THE PLANT 


The working of the above plant would be as follows: 
The dyers enter on aspel © the rope of cotton cloth, 
passing it through the Arst square hole of guide G and 
causing it to run again from there down into vat VY and 
through the second and following holes of the guide, 
taking care that it remains loose when passing through 
vat V. 

When the above operation has been concluded, the 
dyers enter the dye bath prepared in a separate vat at 
the back of the plant, start in movement aspel Q and 
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the casing |. The 
portions of the rope of cotton cloth are thus moved 
continually in the bath in vat V, up with 


them while passing on asple Q a portion of the dye 


copper 
carrying 


bath and being colored more and more till reaching 
the desired shade. takes from time to time 
a small cutting for matching and makes the additions 
of fresh bath or shade colors that may 
to correct a defect in the shade. 


The dyer 
be necessary 


Mvutti-Cotor DyEING MACHINE 


The above apparatus, although giving very excel- 


lent results in practice, allows the dyeing of only one 
color at a time; to produce two or more colors simul- 
taneously the corresponding number of dyeing ma- 
chines is necessary, and when space is available this 
offers no problem. A plant constructed on the prin- 
ciple shown in Fig. 2 requires less room and possesses 
other evident advantages. 

This shows a rather complicated arrangement, con- 
sisting of a high iron frame (Ff) supporting a long iron 
shaft (S) fixed at regulated intervals to five glass cop- 
plated rollers (L, L, L. L, L). Be- 
tween these are supporting bushes (Z, Z, Z, Z) to pre- 
vent the bending of shaft S during the pressing of five 
other cylinders (T, T, T, T, T) placed immediately 
above and contained in the corresponding number of 
frames (J, J, J, J, J), raised or lowered in sliding slots 
through special screws (N, N, N, N, N). The lower 
cylinders (L, L, L, L, L) are turned through a fixed 
and loose pulley (P) worked from an upper transmis- 
sion, 


per or iron copper 
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In the lower portion of frame IF are placed five dye 
vats (A, B, C, D, E) These can 
be charged with the dye bath wherever required, and 


running on wheels. 


can even be used as storage vessels when the dyeing 


of the same color must be continued at intervals of 


one or more days. 


The most interesting part of the plant is the con- 
struction of the guiding rollers of each dye vat; these 
are worked from the distribution bath M, 
in Fig. 3 505). 


as illustrated 
( page 
roller ar- 
A, Band C. 

The first of the rollers (A) shows the position when 
out of the dye vat during the entrance of the rope of 
cotton cloth. 


This shows three views of the guiding 


rangement for one dye vat, indicated by 


As will be seen, all rollers (r, s, r, s, r, 
s, r) are horizontally placed, those indicated by s, s, s 
being turned at a regulated speed in fixed bearings 
supported on beam b by a suitable driving arrange- 
ment; while the rollers r, r, r, r 


turn loosely on four 


long arms (c, d, e, f), joined at their end to a single 
the first mounting and descending in sliding 
holes in beam b and 
frame itself. 


The second view of the guiding rollers (B) indicates 


beam (g), 


slots in the dyeing machine 


their position during the dyeing of the chain of cotton 
cloth. s remain in 
an unchanged position, those indicated by r, r, r, r are 
much lower, nearly touching the bottom of the vat. 
In the figure, C gives a side view of the guiding rollers 
(r and s) and of the frame Gat one side. The guiding 
rollers are supplied with grooves or slots of a certain 
(Continued on page 505) 


In this case, while the rollers s, s, 
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Dyestuffs Tables 


A List of the Principal American-Made Colors with Their Properties and Fastness Characteristics 


{Note: The publishers of The Reporter have secured more or 
less complete data in regard to many of the dyestuffs which are at 
the present time being manufactured in the United States. As the 
following material has been brought togetner from various sources, 
they realize that errors are quite likely to appear, and it is 
earnestly requested that any readers who find errors or who 
are abie to give additional information will communicate with 
the publishers in order that this material may be made as cor- 
rect, complete and up to date as possible. These tables will 
appear serially until all colors upon which we have data shall 
have been covered. The publication of this data was begun in 
the issue of March 10, 1924.] 


FAST RED VR 
Dyed Direct 
(Schultz No. 164) 

Mono azo. 


COMPOSITION: 
SPECIALLY SUITABLE FOR: Wool dyeing. 
USUAL METHOD OF DYEING: Acid. 


SHADE: 
(S-168) 


Bluer than Azo Rubine (S-163) and 


Amaranth 


SHADE BY GASLIGHT: Yellower. 


SOLUBILITY: Excellent. 


LEVEL: Good; better than S-168 and S-161. 


EXHAUSTS: Better than S-168. 


PENETRATION: Very good. 
FASTNESS TO: 
Acid: Fast. 
Alkali: Fairly good, though somewhat bluer. 
Carbonizing: Fast. 
Fulling: Shade goes bluer and bleeds into white cotton- 
effect threads. 
Light: Better than S-161. 
Rubbing: Fast. 
Steaming: Fast. 
Sulphur: Fast; better than S-168. 
Washing: Bleeds into white and shade goes bluer. 


SENSITIVE TO METALS, LIME: Copper mal:es the shade 


duller; iron makes the shade duller and weaker. 


OTHER PROPERTIES: 


shade. 


Suitable for piece dyes as 
Can be dyed on carbonized material. 


a self- 


ON UNIONS: White cotton-effect threads 


white silk-effect threads are stained reddish. 


remain white; 


ON OTHER MATERIALS: No interest for silk dyeing, as the 


color is not fast to water on this fiber. 


COMPETING PRODUCTS: 


rect.”) 


(See “Fast Red VR Dyed Di- 


FAST RED VR 
Dyed Afterchrome 
(Schultz No. 164) 
COMPOSITION: Mono azo. 


SPECIALLY SUITABLE FOR: Wool piece goods with white 
silk-effect threads. 


USUAL METHOD OF DYEING: Dyed with acetate of am- 
monia and no Glauber salt, with additions of acetic acid. 
Chrome in a fresh bath with acetic acid. 


SHADE: Dull blue. 
SHADE BY GASLIGHT: No change. 
SOLUBILITY: 


Ae 


LEVEL: Excellent in navy blues. 


Excellent; same as S-163. 


ia 
EXHAUSTS: Well. 


FASTNESS TO: 
Acid: Fast. 
Alkali: Fast. 
Carbonizing: Fast. 

Very much better than Azo Rubine. 

Fast. 

Better than Azo Rubine. 

Fast. 

Fast. 

Faster than Azo Rubine. 

Sulphur: Fast. 

Washing: 


Fulling: 
Ironing: 
Light: 

Perspiration: 
Rubbing: 


Scouring: 
Excels Azo Rubine. 

be Pigs Sages 

OTHER PROPERTIES: The properties of this color top- 


chromed are equal to the alizarine colors. 
fulling is remarkable. 


The fastness to 


DYED BY OTHER METHODS: Dyed by the silk-white proc- 
ess, the color leaves the silk much whiter than with Azo 
Rubine. The shade does not change under artificial light, as 


is the case with Azo Rubine. 
ON OTHER MATERIALS: No interest. 


PRINTING: 


of chrome. 


Suitable for printing either with acid or acetate 


DISCHARGING: 
pure white with sulphoxalates. 


Discharges to a cream shade with zinc; 


COMPETING PRODUCTS: Made in the United States by 
Amalgamated Dyestuff & Chemical Company; National Ani- 
line & Chemical Company ; Newport Chemical Works; United 
States Color & Chemical Works; Cincinnati Chemical Works. 

FAST RED E 
(Schultz No. 166) 


Mono azo. 


COMPOSITION: 
SPECIALLY SUITABLE FOR: Wool. 

USUAL METHOD OF DYEING: Glauber salt and sulphuric. 
SHADE: Scarlet red. 


SHADE BY GASLIGHT: No change. 
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SOLUBILITY: 


Excellent. 


LEVEL: 


Not level dyeing; requires great care. 


EXHAUSTS: Well. 
FASTNESS TO: 

Acid: Fast. 

Alkali: Not fast; shade changes with ammonia and soda. 

Carbonizing: Fast. 

Fulling: Not fast; bleeds badly into white wool and white 

cotton. 

Ironing: 
Light: 
Perspiration: 
Potting: 
Rubbing: 


Scouring: 


Fairly fast. 
Very poor fastness; 
Fast. 
Not fast. 
Fast. 
Not fast; 
Very fast to dry steaming. 
Fast. 
Not fast; shade goes lighter. 
Not fast. 
Does not stand Markischer test. 


fades in a few days’ exposure. 


bleeds badly. 
Steaming: 
Street Dirt: 
Sulphur: 
Washing: 
Water: 


ON UNIONS: White silk-effect threads are stained; 
cotton and artificial silk-effect threads are stained. 


white 


ON OTHER MATERIALS: Silk: Dyed a full shade with 
boiled-off liquor and sulphuric acid; not fast to water or 
soaping. 


PRINTING: Suitable for wool printing. 

COMPETING PRODUCTS: Made in the United States by 
the Amalgamated Dyestuff & Chemical Company and the 
Central Dyestuff & Chemical Company. 


CROCEIN SCARLET 3BX 
(Schultz No. 167) 


Mono azo. 


COMPOSITION: 


SPECIALLY SUITABLE FOR: Wool and silk. 


USUAL METHOD OF DYEING: 
Silk : 


Wool: With Glauber salt 


and sulphuric acid. In boiled-off liquor broken with 


sulphuric acid. 


SHADE: 


Scarlet on bluish tone. 
SHADE BY GASLIGHT: No change. 


SOLUBILITY: 


Good. 


LEVEL: Moderate; great care to 


shades. ” 


requires produce level 


EXHAUSTS: Well. 
FASTNESS TO: 
Acid: Fast. 
Alkali: Fast. 
Carbonizing: Stands carbonizing. 
Not suitable. 
Color bleeds badly 


Cross-Dyeing: 


Fulling: into white wool and white 


cotton. 
Ironing: 
Light: 
Potting: 


Changes shade. 
Fast. 
Not fast; color bleeds. 
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Scouring: Not fast; color bleeds. 
Steaming: 
Sulphur: 


Washing: 


Moderate fastness to dry steaming. 
Not fast; shade goes lighter and color bleeds. 
Color bleeds. 


ON OTHER MATERIALS: 


water. 


Silk: The color is not fast to 


PRINTING: 


Adapted for the printing of wool and silk. 


COMPETING PRODUCTS: 


Cincinnati Chemical Works. 


Made in the United States by the 


AMARANTH 
(Schultz No. 168) 


COMPOSITION: 


Mono azo. 
SPECIALLY SUITABLE FOR: Wool. 


USUAL METHOD OF DYEING: 


acid. 


Glauber salt and sulphuric 


SHADE: Bright bluish red. 


SHADE BY GASLIGHT: 


Redder. 


SOLUBILITY: Good. 
LEVEL: Not level dyeing; great care must be used in em- 
ploying it on pieces. 
EXHAUSTS: Well. 
FASTNESS TO: 
Acid: Fast. 
Carbonizing: [ ast. 
Fulling: Not fast; bleeds badly into white wool and white 
cotton. 
Ironing: Redder shade returns on cooling. 
Light: Not 
shades on ladies’ dress goods. 
Fast 
Not fast. 
Fast. 
Not fast; bleeds badly. 


Fairly fast to dry steaming with moderate pres- 


very fast, though employed in combination 
Perspiration: 
Potting: 
Rubbing: 
Scouring: 
Steaming: 
sures. , 
Street Dirt: Fast. 
Sulphur: 
Washing: 
Water: 


Fairly fast; bleeds very slightly. 
Not fast; see under fulling. 

Does not stand Markischer test. 

OTHER PROPERTIES: Allowed in coloring of foodstuff. 

DYED BY OTHER METHODS: 
white process, the silk is left white. 
full claret shade is obtained. 


Dyed on wool by the silk- 


Dyed top-chrome, a 


ON UNIONS: 


weak; 


Cotton-wool: Dyed neutral, the shade is very 


dyed acid, the cotton is tinted. 


ON OTHER MATERIALS: Silk: Dyed with boiled-off liquo 
and sulphuric, a full shade is obtained somewhat bluer than 
on wool, and if after-treated with tannin the color is fairly 
fast to water. 
ping. 


Paper: Suitable for calender work and dip- 
Not suitable for adding to the beater. 


DO+) 


(Continued on page 
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FAST RED VR 
Dyed Direct 
(Schultz No. 164) 

Mono azo. 


COMPOSITION: 
SPECIALLY SUITABLE FOR: Wool dyeing. 
USUAL METHOD OF DYEING: Acid. 


SHADE: 
(S-168) 


Bluer than Azo Rubine (S-163) and 


Amaranth 


SHADE BY GASLIGHT: Yellower. 


SOLUBILITY: 


Excellent. 


LEVEL: Good; better than S-168 and S-161. 


EXHAUSTS: Better than S-168. 


PENETRATION: Very good. 

FASTNESS TO: 
Acid: Fast. 
Alkali: Fairly good, though somewhat bluer. 
Carbonizing: Fast. 

Shade goes bluer and bleeds into white cotton- 

effect threads. 

Light: Better than S-161. 

Rubbing: Fast. 

Steaming: Fast. 

Fast; better than S-168. 

Bleeds into white and shade goes bluer. 


SENSITIVE TO METALS, LIME: Copper mal:es the shade 
duller; iron makes the shade duller and weaker. 


Fulling: 


Sulphur: 
Washing: 


OTHER PROPERTIES: 


shade. 


Suitable for piece dyes as 
Can be dyed on carbonized material. 


a self- 


ON UNIONS: White cotton-effect threads 


white silk-effect threads are stained reddish. 


remain white; 


ON OTHER MATERIALS: No interest for silk dyeing, as the 
color is not fast to water on this fiber. 


COMPETING PRODUCTS: (See “Fast Red VR Dyed Di- 
rect.”) 
FAST RED VR 
Dyed Afterchrome 
(Schultz No. 164) 
COMPOSITION: Mono azo. 


SPECIALLY SUITABLE FOR: Wool piece goods with white 
silk-effect threads. 


USUAL METHOD OF DYEING: Dyed with acetate of am- 
monia and no Glauber salt, with additions of acetic acid. 
Chrome in a fresh bath with acetic acid. 


SHADE: Dull blue. 
SHADE BY GASLIGHT: No change. 


SOLUBILITY: Excellent; same as S-163. 


eS 
LEVEL: Excellent in navy blues. 


ié 
EXHAUSTS: Well. 


FASTNESS TO: 
Acid: Fast. 
Alkali: Fast. 
Carbonizing: Fast. 

Very much better than Azo Rubine. 
Fast. 

Better than Azo Rubine. 

Fast. 

Fast. 

Faster than Azo Rubine. 

Sulphur: Fast. 

Washing: 


Fuliing: 
Ironing: 
Light: 

Perspiration: 
Rubbing: 


Scouring: 
Excels Azo Rubine. 

be. “= eee 

OTHER PROPERTIES: The properties of this color top- 


chromed are equal to the alizarine colors. 
fulling is remarkable. 


The fastness to 


DYED BY OTHER METHODS: Dyed by the silk-white proc- 
the color leaves the silk much whiter than with Azo 
Rubine. The shade does not change under artificial light, as 
is the case with Azo Rubine. 


ess, 


ON OTHER MATERIALS: No interest. 


PRINTING: 


of chrome. 


Suitable for printing either with acid or acetate 


DISCHARGING: 
pure white with sulphoxalates. 


Discharges to a cream shade with zinc; 


COMPETING PRODUCTS: Made in the United States by 
Amalgamated Dyestuff & Chemical Company; National Anis 
line & Chemical Company ; Newport Chemical Works; United 
States Color & Chemical Works; Cincinnati Chemical Works. 

FAST RED E 
(Schultz No. 166) 


Mono azo. 


COMPOSITION: 
SPECIALLY SUITABLE FOR: Wool. 
USUAL METHOD OF DYEING: Glauber salt and sulphuric. 


SHADE: Scarlet red. 


SHADE BY GASLIGHT: No change. 
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SOLUBILITY: 


Excellent. 


LEVEL: 


Not level dyeing; requires great care. 


EXHAUSTS: Well. 

FASTNESS TO: 
Acid: Fast. 
Alkali: Not fast; shade changes with ammonia and soda. 
Carbonizing: Fast. 
Fulling: Not fast; bleeds badly into white wool and white 

cotton. 

Ironing: 
Light: 
Perspiration: 
Potting: 
Rubbing: 


Scouring: 


Fairly fast. 
Very poor fastness; 
Fast. 
Not fast. 

Fast. 

Not fast; bleeds badly. 
Very fast to dry steaming. 


fades in a few days’ exposure. 


Steaming: 
Street Dirt: Fast. 
Sulphur: Not fast; shade goes lighter. 
Washing: Not fast. 
Water: Does not stand Markischer test. 


ON UNIONS: White silk-effect threads are 


cotton and artificial silk-effect threads are 


stained; white 


stained. 


ON OTHER MATERIALS: Silk: Dyed a full shade with 
boiled-off liquor and sulphuric acid; not fast to water or 
soaping. 


PRINTING: Suitable for wool printing. 

COMPETING PRODUCTS: Made in the United States by 
the Amalgamated Dyestuff & Chemical Company and the 
Central Dyestuff & Chemical Company. 


CROCEIN SCARLET 3BX 
(Schultz No. 167) 


Mono azo. 


COMPOSITION: 


SPECIALLY SUITABLE FOR: Wool and silk. 

USUAL METHOD OF DYEING: 
and sulphuric acid. 
sulphuric acid. 


Wool: With Glauber salt 
Silk: In boiled-off liquor broken with 


SHADE: 


Scarlet on bluish tone. 
SHADE BY GASLIGHT: No change. 
SOLUBILITY: 


Good. 


LEVEL: Moderate; great care to 
shades. ” 


requires produce level 


EXHAUSTS: Well. 
FASTNESS TO: 
Acid: Fast. 
Alkali: Fast. 
Carbonizing: Stands carbonizing. 
Not suitable. 
Color bleeds badly 


Cross-Dyeing: 


Fulling: into white wool and white 


cotton. 
Changes shade. 
Fast. 
Not fast; color bleeds. 


Ironing: 
Light: 
Potting: 


DYESTUFF 


REPORTER 


Not fast; color bleeds. 


Moderate fastness to dry steaming. 


Scouring: 
Steaming: 
Sulphur: 

Washing: 


Not fast; shade goes lighter and color bleeds. 
Color bleeds. 


ON OTHER MATERIALS: 


water. 


Silk: The color is not fast to 


PRINTING: 


Adapted for the printing of wool and silk. 


COMPETING PRODUCTS: 
Cincinnati Chemical Works. 


Made in the United States by the 


AMARANTH 
(Schultz No. 168) 


COMPOSITION: 


Mono azo. 


SPECIALLY SUITABLE FOR: Wool. 


USUAL METHOD OF DYEING: 


acid. 


Glauber salt and sulphuric 


SHADE: 


Bright bluish red. 


SHADE BY GASLIGHT: 


Redder. 


SOLUBILITY: Good. 
LEVEL: Not level dyeing; great care must be used in em- 
ploying it on pieces. 
EXHAUSTS: Well. 
FASTNESS TO: 
Acid: Fast. 
Carbonizing: Fast. 
Fulling: Not fast; bleeds badly into white wool and white 
cotton. 
Ironing: Redder shade returns on cooling. 
Light: Not very fast, though employed in combination 
shades on ladies’ dress goods. 
Fast. 
Not fast. 
Fast. 
Not fast; 


Perspiration: 

Potting: 

Rubbing: 

Scouring: bleeds badly. 

Steaming: Fairly fast to dry steaming with moderate pres- 
sures. ‘ 

Street Dirt: Fast. 

Sulphur: 

Washing: 

Water: 


Fairly fast; bleeds very slightly. 
Not fast; see under fulling. 
Does not stand Markischer test. 


OTHER PROPERTIES: 


\llowed in coloring of foodstuff. 


DYED BY OTHER METHODS: 


white 


Dyed on wool by the silk- 
silk is left white. Dved 
full claret shade is obtained. 


process, the top-chrome, a 


ON UNIONS: Dyed neutral, the shade is very 


weak; dyed acid, the cotton is tinted 


Cotton-wool : 


ON OTHER MATERIALS: Silk: Dyed with boiled-off liquo 
and sulphuric, a full shade is obtained somewhat bluer than 
on wool, and if after-treated with tannin the color is fairly 
fast to water. 
ping 


Paper: 
Not suitable for 


Suitable for calender work and dip- 
adding to the beater. 


(Continued on page 504) 
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The Journal of a Hosiery Dyer 


Shortages—Finish on Sulphur Black—Redyeing—Heathers on Wool and Cotton or Art Silk 


By S. P. R. 


Shortages 

EPTEMBER 28.—The O. B. G. mills had the office 
MS on the phone to-day kicking about a shortage of 

over eight dozen in a hundred-dozen lot. Now it 
just happens that their goods are a pretty low grade, 
and if any of the men were dishonest they would pass 
them up for something better, so we started to look into 
the matter. There were three cases that had just come 
in so we opened them. The mill tickets were still on 
the bundles and we counted every bundle. Some did 
have twenty-four stockings, but they were very few; 
most of them had twenty-two, twenty, or eighteen, and 
were tagged and passed as a dozen pairs. That is a trick 
of the knitters who work on piece work, and every time 
they can get a bundle of a pair passed as a dozen they 
make a 25 per cent gain, or maybe they get them out of 
the bundles in the bins and pass them through the sec- 
ond time so that when a case is filled for the dyehouse 
Well, that’s 
settled, and we won’t have any more trouble of that sort. 


most of the bundles are short a few pairs. 


Finish on Sulphur Black 


October 3.—No matter how good a Sulphur Black you 
may have it won’t look right unless it has the proper 
finish. We generally dye and rinse in the regular way, 
then whiz well and dry them out. The soft cotton goods 
There are a lot of finish- 
ing oils on the market and all of them are about the same. 
They are mixtures of sulphonated oil with mineral oil, 
and after they run about fifteen minutes you add some 
Epsom salts which clears up the bath and puts more 
oil on the goods. A Sulphur Black must be a little over- 
dyed so it is just beginning to show bronze, and then 
the finish takes off the bronze and gives a rich black, but 
if you dyed a good black and didn’t finish with oil, it 
would look grayish alongside what other people are doing 


are singed but not the others. 


Redyeing 

October 15.—A hosiery dyer has two kinds of redyes 
to handle: the ones that haven’t left the dyehouse and 
the ones that have come back from the mill finished. 
The first kind are generally all the same shade and do 
not give much trouble. If they are light colors they 
can be redyed with black alone, but if they are cordovan 
they need a lot of blue and green and not so much black. 
The finished goods that the mills return for redyeing 
black include every shade, including bleach, and lots of 
them have been gold stamped with trade-marks, etc. A 
good boil for one-half hour with soap and soda will gen- 
erally even up the colors and take off the marks. The 
best dye is a mixture of navy blue and black, as this 


covers the different shades better than black alone. As 
redyes have been dyed before, it may be that they show 
signs of overworking and need a finish to keep the fuzz 
from showing. 
Heathers on Wool and Cotton or Art Silk 

October 30.—Heathers on wool can be dyed in one 
bath, but it is almost.impossible to get two lots exactly 
the same. The safest way is to first scour with soap, 
and dye the wool to shade with either fast acid dyes or 
chrome colors. Then dye the cotton or art silk at 150 
deg. with colors that will not tint the wool. I have seen 
some of the cheaper class of goods have a bright acid dye 
put on the wool, and then the cotton color was allowed 
to stain it enough to change the shade as required. This 
is another case where uniform results are almost out of 
the question. There are a lot of one-bath chrome dyes 
that will leave cotton, silk or art silk white and do not 
shrink the wool beside being fast to washing. These are 
the very best for getting your shades matched right every 
time. Then there are enough cotton colors that will not 
tint wool to give a whole line of shades. Black BH at 
a boil would tint wool, but it will dye well at low tem- 
peratures and can be developed into black just the same 
as if it had been boiled. 


FIVE NEW DU PONT PRODUCTS 

E. I. du Pont de Nemours & Co. have just announced 
the production of five new colors: Sulfanthrene Blue G 
Paste, Sulfogene Brilliant Blue 2G Conc , Pontacyl Light 
Red BL, Du Pont Alizarine Saphirole SE and Pontamine 
Fast Yellow NN. 

The production of the Blue G Paste represents an im- 
portant step in the development of the domestic dye in- 
dustry. The product, which is extremely difficult to man- 
ufacture, holds an important place among fast cotton 
blues. This combination with Sulfanthrene 
Blue GR, presents possibilities of obtaining desirable blue 
shades that, it is claimed, will be fast to washing and 
light with adaptabilty for dyeing in all types of circulating 
machines as well as for cotton piece goods. 

Sulfogene Brilliant Blue 2G Conc. is claimed to be 
characterized by its extremely bright shades, good solu- 
bility and fastness, particularly to light, dyeing evenly 
and exhausting readily. 


color, in 


It is said to withstand cross 
dyeing and its solubility permits dyeing in light shades 
on circulating machines. 

The Pontacyl Light Red BL is a new fast-to-light red 
of a bright and bluish cast recommended for the pro- 
duction of mode, taupe and gray shades. Cotton and 
artificial silk effect threads are left unstained. The color 
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is suitable for use on pure and tin weighted silks, and its 
light fastness makes it desirable for dyeing dress goods, 
upholstery materials and carpet yarns. 

The Alizarine Saphirole SE is a type of blue color not 
sensitive to spotting with water and having properties 
similar to Alizarine Saphirole B and BR made by this 
company. 

Pontamine Fast Yellow, it is claimed, yields a color 
showing exceptional fastness to washing and water. Its 
light fastness is also said to be good. Because of its level 
dyeing properties it is recommended for use in very 
light shades popular in present styles. 
well in combination. 


It is said to work 
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F. W. I. du 


Nemours & Co., has been elected a member of the execu- 


Pickard, vice-president of E. Pont de 
tive committee, a position he held before being relieved 
some time ago to become general manager of the dye- 
stuffs department. He will have, in this new position, 
general supervision of the company’s sales department. 


The publication of a new issue of Ribbon Art has been 
officially indorsed by the Special Ribbon Committee of 
the Silk Association of America. This useful 
which will be illustrated in color, will be ready for dis- 
tribution about the middle of August. 


book, 


Technical Notes from Foreign Sources 


Ionamine Dyestuffs 

Dyestuffs of this class are of special interest because 
of their applicability to the dyeing of acetate silk. Con- 
siderable progress has been made in the manufacture of 
these dyes, as is described in the Journal of the Society 
of Dyers and Colorists, volume 40, pages 138-141. 

For example, the blue ionamines prepared from diazo 
compounds and a bright monazo violet ionamine were 
It was also found 
that compounds of the induline type are not suitable for 
dyeing acetate silk. 


found to have poor fastness to light. 


On the other hand, blue ionamine 
dyestuffs which are obtained by condensing gallocyanine 
with a para diamine and attaching an alkyl sulphonic 
group to the second amino group of the diamine are ex- 
tremely fugitive to light, though fast to soap. Satisfac- 
tory blue ionamines (ionamines R and G) are prepared 
Ionamines 
that are prepared from secondary aminoazo compounds 
have greater penentrative power than those obtained 
from primary aminoazo compounds. 


from non-sulphonated aminoanthraquinones. 


No yellow dyestuff 
not showing phototropy has been found, and the greener 
the shade of the of the yellow dye, the stronger is the 
phototropy. Direct dyeing browns and blacks are not yet 
available. An increase in luster which is produced by 
dyeing is attributed to the deposition of the dyestuff in 
a crystalline form within the walls of the fibers. 
Fireproofing Fabrics 

A patent for the fireproofing of fabrics has been issued 
in Germany (German Patent No. 390,840.) In solutions 
for impregnating inflammable material, other ammonium 
salts of organic or inorganic acids, which are not readily 
volatile, are added in addition to ammonium bromide. 
The material is also treated with substances which may 
be added to the ammonium bromide solution and which 
have the property of absorbing moisture from the air. 
\ suitable solution contains, for example, ammonium 
bromide, to which about 10 per cent of ammonium sul- 
phate or ammonium phosphate is added, in conjunction 
with magnesuim chloride, glycerine, or lactic acid. 


Cheap Chrome Mordant 

A cheap chrome mordant is prepared by the reduction 
of a sodium bichromate by means of sodium nitrite and 
hydrochloric acid in the presence of acetic acid. For 
example, one kilogram of a 25 per cent solution of sodium 
nitrite in water is slowly added to a solution containing 
10 kilograms of sodium bichromate, 20 liters of water, 
15 kilograms of acetic acid of 6 deg. Be., density 1.045, 
and 13 kilograms of hydrochloric acid of 21 deg Be., 
density 1.171. The green product is allowed to stand 
for several hours and then diluted to a total weight of 
100 kilograms. 

This mordant contains 6 per cent of chromium trioxide 
and small quantities of sodium chloride and sodium ni- 
trate. It may be used satisfactorily in printing pastes 
containing calcium acetate. When this mordant is pre- 
pared in smaller quantity, a greater proportion of sodium 
nitrite is necessary. In the case of one kilogram of the 
mordant, the quantity of sodium nitrite required is 
doubled. It is reported that the mordant gives good re- 
sults and that in the proportion of small quantities an 
increased quantity of sodium nitrite is not necessary if 
the amounts of hydrochloric acid and acetic acid are in- 
creased.— Bulletin Ind. 1924, 


96-7. 


Societe Mulhouse, pages 


Linen Effects on Cotton 

British Patent No. 343,213 is concerned with a process 
for obtaining linen effects on cotton fabrics. These ef- 
fects are produced by treating the cotton fabric or yarn 
before.or-after mercerization, with alkali, with sulphuric 
acid of from 50 to 52 deg. Be. concentration (density 
from 1.530 to 1.563). The process is carried out at 
the ordinary temperature for a comparatively short pe- 
riod of time. After the treatment the fabric becomes 
fuller and stiffer and more elastic. For example, a fine 
Egyptian lawn cloth, 22.5 by 18.75 inches to the quarter 
inch reed and pick, 47 inches wide, weight 10 yards per 
pound, is passed through sulphuric acid of 51.65 deg. Be. 


density 1.557, at a temperature of 7 deg. Cent. The pe- 
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riod of immersion is 6 seconds. It is washed and dried 
and then mercerized under tension to yield a 43-inch 
wide cloth. The mercerization is accomplished with the 
aid of a caustic soda solution of 50 deg. Tw. or 1,250 
density at a temperature of 13 deg. Cent. for a period of 


6 seconds. The cloth is then washed and dried. 


Bucking and Bleaching Fabrics and Yarn 


A process is described in German Patent No. 388,925 
for bleaching and bucking fabrics or yarn in the skein 
form, in which the goods are treated for a period of 
twenty-four hours in a solution containing caustic soda, 
a rosin soap, sodium peroxide, and lye from the next 
stage of the process. The turpentine derivatives in the 
rosin soap act as carriers for the active oxygen of the 
peroxide. The temperature rises and the bath gradually 
acquires an acid reaction. ‘This treatment removes the 
non-cellulose constituents and loosens the fiber structure. 
The goods are then treated for three to four hours at 
2.5 atmospheres pressure with chlorine which is gener- 
ated by the action of steam on sodium hypochlorite solu- 
tion and are then heated at a temperature of 63 deg. Cent. 
for one and three quarters hours with a solution of 
sodium peroxide, rosin soap, water glass, Turkey red oil 
and tetraline at from one to two atmospheres pressure. 
The 
sy this process the time nec- 
essary for bleaching is reduced. 


The tetraline acts as an additional oxygen carrier. 
goods are finally washed. 


A recent Reuter dispatch stated that as relations be- 
tween Russia and Germany are still in an unsettled con- 
dition, the Berlin branch office of the Russian Textile 
Syndicate is about to close a number of large and impor- 


tant contracts with French, Italian, British and American 


dye companies for the importation of quantities of dye- 
stuffs into Russia. 


John Campbell & Co. announce the production of a 
new powerful detergent for the dye bath which is said 
to give a clear solution in either soft or hard water with 
good results in neutral, alkaline or acid bath. This prod- 
uct, it is stated, increases fastness to rubbing, insures 
level dyeing and results in other desirable 
The name of the new product is Tetramal. 


qualities. 


A recent item pertaining to the first British fur trade 
exhibition, which was held in Holland Park Hall, con- 
tained the information that in the modern method of 
dyeing furs the hair is not touched. It is the pelt that is 
dyed from the back a color that will enhance the natural 
beauty of the hair. .It has also been found that dyed 
furs are mothproof. 


Stanley Jordan & Co., New York, have been appointed 
exclusive agents in United States and Canada for A. de 
Laborderie, Paris, manufacturers of fine mineral colors. 
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DYESTUFF TABLES 


(Continued from page 501) 


PRINTING: Suitable for printing on wool. 


DISCHARGING: Hydrosulphite discharges it a clear white. 


COMPETING PRODUCTS: Made in the United States by 
American Aniline Products, Inc.; Central Dyestuff & Chem- 
ical Company; Cincinnati Chemical Works; E. I. du Pont de 
Nemours & Co.; National Aniline & Chemical Co.; New- 
port Chemical Works; Sherwin-Williams Company; Palatine 
Aniline Company. 


COCHINEAL RED 
(Schultz No. 169) 


Mono azo. 


COMPOSITION: 
SPECIALLY SUITABLE FOR: Wool. 


USUAL METHOD OF DYEING: 


acid. 


Glauber salt and sulphuric 


SHADE: Scarlet. 


SHADE BY GASLIGHT: 


Redde:. 


SOLUBILITY: 


Good. 


LEVEL: 


Does not dye level. 


EXHAUSTS: Well. 

FASTNESS TO: 
Acid: Fast. 
Alkali: Not fast. 
Carbonizing: 
Fulling: 


Fast. 

Bleeds badly into white wool and white cotton; 
shade goes lighter. 

Ironing: Fairly fast. 

Light: Slightly better than the Crocein Scarlets. 

Rubbing: Fast. 

Scouring: Not 
cotton. 

Steaming: 

Sulphur: 
stroyed. 


Washing: 


fast; bleeds into white wool and white 
Fast to moderate pressures. 


Not fast; color bleeds and shade is almost de- 
Not fast; bleeds into white. 


DYED BY OTHER METHODS: 
is faster to fulling and scouring. 


Color stands chroming and 

ON UNIONS: Silk-effect threads are left white; cotton-effect 
threads are barely tinted. 

ON OTHER MATERIALS: No interest. 

PRINTING: 


Adapted. 


DISCHARGING: 
dust. 


Discharges white with tin crystals or zinc 


COMPETING PRODUCTS: 


Calco 


Made in the United States by 
Central Dyestuff & Specialty 
Company; National Aniline & Chemical Company; Sherwin- 
Williams Company; Commonwealth Color & Chemical Com- 
pany; John Campbell & Co. 


Chemical Company; 
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PRACTICAL HINTS ON THE PRODUCTION OF 
BRIGHT COLORS ON TEXTILE FABRICS 


(Continued from page 499) 


depth in their round surface to keep in position the 
different portions of the warp band being treated. 
The work on the above plant would be more or less 
as follows: The dyers enter on the squeezing cylinders 
4, Ff, 1, £ have 


been raised, and on the guiding rollers indicated in 


L, L, L, L, L, from which cylinders T, 


Fig. 3 in their horizontal position, the five separate 
ropes of cotton cloth, passing them several times over 
the rollers and joining their ends so as to form endless 
bands, leaving loose and hanging the portions of the 
warp ends coming on the first and last guiding rollers 
ct 

\While this is being accomplished, other operators 
push five of the dye vats, of the ten or more with 
which the plant is supplied, into the color shop, to 
receive the dyestuffs and chemicals to be employed for 
the dyeing operations, leading them, after this, below 
frame F. Here a closed steam coil is introduced at 
their ends for heating purposes and the five different 
series of guiding rollers (r, r, r, r) are lowered into the 
the rollers and the 
squeezing cylinders L, T, L, T, L, T, L, T, L, T are 
put in motion by applying the belt on the fixed portion 
of pulley P. 


respective vats. The upper of 


The five iots of material are then dyed 
simultaneously in the desired intensity of shade. 


ADVANTAGES OF THE PLANT 


The advantages of the above plant are several and 
well merit the attention of dyers. Some of these can 
be indicated as follows: 

1. The dyer can produce many different shades dur- 
ing one working of the plant, or only one shade in all 
dye vats, as may be most convenient. 

2. Through a special arrangement in the plant, all 
pairs of squeezing cylinders, or any of them, can be 
used at one time. 

3. The entering of the ropes of cotton cloth is great- 
ly simplified, as it is possible to keep all guiding rollers 
in a horizontal position out of the vats. 

1. The special position of the rollers allows the use 
of rectangular dve vats for the treatment of the cloth, 
permitting the production of the darkest shades in the 
least possible time. 
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5. With one electric one steam, 
one group of dyers, and in comparatively little floor 
space, the same amount of cloth can be treated as in 


motor, source of 


about three or more times as much space occupied by 
the plant just described. 

6. By the special arrangement introduced in the 
plant, while conducting the dyeing on one lot of mate- 


rial in vat A, other lots can be introduced into vats 


B, C, D and E one after the other, continuing the 
treatment on the first and following groups of squeez- 
ing cylinders when these are free from the first lot of 
material, thus rendering the dyeing operations almost 
continuous. 

7. By another special arrangement the rinsing and 
after-treatment of the material can be conducted with- 
out the necessity of taking it out, changing at will the 
respective dye vats and substituting these with others 
having fresh baths. 

8. By a small adjustment the plant can also be em- 
ployed for dyeing continuously very large batches of 
material in each dye vat without forming endless 


bands with the ropes of cotton cloth, but by treating 


these in long parallel series. 
3ALLED WARPS 


Cotton cloth in the form of balled warps is rarely 
dyed, although a similar way of conducting its treat- 
ment would offer advantages in some cases, and espe- 
cially when treating the lightest or frailest goods, 
which come thus to suffer none of the damage that 
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takes place when they are dyed by other means where 
the material is caused to pass many times between 
pressing rollers or over an aspel. To bring the ropes 
of cotton cloth in the form of balls, special machines 
are required constructed on the principle shown in 
Fig. 4. 

This shows a high iron construction (C) having on 
its front a long entrance frame (E), on which several 
chains or ropes of cotton cloth (M) can be passed 
simultaneously, being kept apart at a regulated dis- 
tance by lined or grooved beams. ‘The series of chains 
are then led downward by a special turning and dis- 
tributing arm (A), which delivers the material on the 
corresponding number of balling disks (B), turned by 
a special mechanism (Z) worked by a step pulley 5S 
and fixed pulley I, driven in its turn from a lower 
transmission or directly through an electric motor, as 
most convenient. Step pulley S is connected with an- 
other uppermost step pulley (T), turning the mech- 
anism N driving the distribution arrangement A. 


(To be continued) 


RECENT LITERATURE 


I aterproojfing Textile Fabrics. 
M.Sc. 


111 pages. 


By Herbert P. Pearson, 
The Chemical Catalog Company, New York. 
Price $3.00. 

In the preface the author of this book says, “Most of 
the information regarding formulae and processes given 
herein has never before been published. It is, however, 
derived from absolutely trustworthy sources in the in- 
dustry itself it is written with sufficient conciseness 
to act as a technical guide to anyone having experience 
as a dyer or finisher of piece goods, and therefore knowl- 
edge of the handling of the material to be processed, who 
may wish to go into the waterproofing industry.” 

The first chapter defines the terms “waterproof” and 
‘water-resistant,’ and the following sections take up in 
turn the basic principles and the processes under consid- 
eration. 


‘ 


The more important sections are very thorough 
in their manner of treatment. The chapter on Processes 
for Heavy Cotton Goods is subdivided into Coating Proc- 
esses, English Black Oil Coating, French Tarpaulins, 
American Oil Coating, Impregnation Processes, Asphaltic 
Base, Solutions, Aluminum Acetate 
Processes, Copper Formate 


Process, Copper 
Aluminum The 
Cuprammonium Process. 


Process, 


The chapter dealing with processes for clothing fabrics 
covers Spraying, Rubbing, Spreading, Emulsion, Sundry 
Processes, An Emulsion Process for Woolens, The Soap 
and Alum Process. There is a chapter on Testing Water 
Resistance, and the concluding chapter desribes new de- 
velopments in waterproofing. The last pages of the book 
are devoted to a voluminous index of waterproofing 
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patents taken out in the United States, England, France 
and Germany during the last thirty years. 

The chapters are illustrated with drawings and photo- 
graphs of the machinery used in the processes described. 

The author was formerly research chemist for the 
Bradford Dyers’ Association, and is at present general 
manager of the Cravenette Company, an American con- 
cern. 

E. J. Brooks, formerly sales manager for J. S. Young 
& Co., Hanover, Pa., is now associated with the Newbert 
Color Company, Woolworth Building, New York. This 
company acts as exclusive selling agents for Taylor White 
Extracting Company, Camden, N. J., manufacturers of 
dyewood extracts for both the textile and tanning trades. 

Pursuant to announcement that the Pepperell Manu- 
facturing Company plant at Biddeford, Me., is to start 
up again on full time this week, announcement is made 
that the Lewiston Bleachery & Dye Works will prob- 
ably be able to assume a full time schedule within a week 
or ten days. The bleachery receives most of its work 
from the Pepperell mills and has been on a three to four 
day a week schedule since the Biddeford mill effected 
a curtailment. 

The Apex Chemical Company, Inc., 461 Eighth Ave- 
nue, New York, has purchased outright the entire plant 
and equipment of the Organic Products & Color Com- 
pany, Elizabethport, N. J. 


Frank A. Anderson, formerly with Spencer Kellogg & 
Sons since 1907, has become Western sales manager for 
the Imperial Color Works, Glens Falls, N. Y., in charge 
of the San Francisco branch. 


SKEIN SILK DYER 


WANTED—A dyer to act as assistant foreman, who 
is experienced in skein silk dyeing; knowledge of vat 
dyes required. Address Box 259, American Dyestuff 
Reporter. 


CALICO PRINTING AND DYEING 


I:nglishman (at present engaged) with large experi- 
ence in Finishing of Dyed and Printed Cotton Goods 
seeks’ position as manager (or equally remunerative post) 
of Finishing Plant. Strictest Confidence. 
No. 264, American Dyestuff Reporter. 


Address Box 


MILL CHEMIST 


Graduate of Swiss University and Polytechnical School 
desires to connect with a large mill either as chemist or 
practical man for bleaching, dyeing, printing and finishing 
of cotton and cotton and silk piece goods; in fact, in any 
line of printing. 


Eighteen years’ experience. Address 


American Dyestuff Reporter, Box 265. 
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VENETO BLACK B EXTRA ETHONIC FAST RUBINE R, 3G, GW 
(Pluto Black) 
A direct cotton Black—FAST TO ACID— Fast level dyeing Acid colors for piece goods, 
good to light, used for unions, mixed goods, carpet yarns, etc. Similar to pre-war Alizarine 
etc. Suitable fo Grays. Rubinols. 


KROMEKO FAST BLACK T, F & 6B 


Equal in all respects to pre-war standards. Rec- 
ommended for raw stock and piece dyeing. 


Send for Samples and Prices 
ESTABLISHED 1876 


Joun CampBe.t & Company. 75 Hupson Sireet. New Yoru.NY. 


American Dyestuff Manufacturers 


BRANCHES 
BOSTON CHICAGO PROVIDENCE SALISBURY, N. C. PHILADELPHIA MONTREAL, CAN. 


“STANDARDS EVERYWHERE” 


Grasselli Dyestuff Corporation 


has taken over the business for- 


merly conducted by the Dyestuff DYE STUFF 


Department of the Grasselli Chem- 


ical Co., and will also act as the 
sole American Distributors of the 
products manufactured by Farben- 


fabrike form. Friedr. Bay & 
mp py ] ‘icitbsine Uaieddes: COR POR ATION 


WORKS: 
117 HUDSON STREET, NEW YORK Rensselaer, N. Y. Grasselli, N. J. 
Boston Providence Philadelphia 


Sole Selling Agents f 
Chicago Charlotte San Francisco thane Aniline Works, inc. 
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SILK BROWN R 


(Reddish Cast) 


SILK BROWN G 


(Greenish Cast 


TWO SPECIALTY COLORS 


commending themselves to the use of 
dyers of 


SILKS, WOOLENS 
and UNIONS 
Roth of these types are level dyeing acid 
colors and are strictly fast to all ordinary 
agencies. They may also be dyed satis- 


factorily in a neutral or 
alkaline bath. 


00S ie Geni 


“Dyes for Dyers, 
Made by Dyers" 


Althouse Chemical Company 


READING, PA. 


Will it Fade? Ask the 
FADE-OMETER 


Standardized Sunlight 


“YOU WIN” 


when you are so sure of the quality of your 


goods than you can, without the least hesitation, 


SUNFAST 


Hundreds of mills and dye-houses use the Fade- 
Ometer and can make summer sun fading tests 
quickly and accurately at any time of the day 
or vear. All chance of sending out defective 


label them 


goods is eliminated 


We would like to send you Bulletin No. 60 free. 


Atlas Electric Devices Co. 
364 W. Superior St. Chicago, Illinois 
New York 


F. SCHLAYER 
25 Howard Street 


London 
A. D. LANG, LTD. 
42, Berners Street, W-1 
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Size 1214.” x 91/2" 371 Folios (742 Pages 
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COLOUR USERS will find the “Alphabeti List” which set 


each Colour of the greatest use and assista to them 
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CONTENTS 


Section A—Synthetic Organic Dyestuffs (291 folio 

Section B—Natural Organic Dyestuffs (10 folic 

Section C—Natural and Artificial Inorganic Colouri 

Section ID—General Indices, Commercial Names, P 
(54 folios). 


Commercial Names Formula Literature 

Scientific Names Preparation Description 

Components Discovery Properties 
Mode of Application 


Over 1300 Dyes 


given, also a special column for purchaser’s notes. 
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COLORS the U. S. A. 


For that difficult job 


many curious things are expected 
of dyers nowadays, things that seem 
impossible and would have been to 
dyers a generation ago but with 
the modern gigantic steps in textile 
chemistry, new fields are being 
opened daily. We are thoroughly 
familiar with these and are there- 
fore in a position to be of invaluable 
assistance to you when you have 


dyestuff problems to solve. 
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“COALTODYESTUFF 


Newport Chemical Works, Inc. 


BRANCH OFFICES: Boston, Mass.; Providence, R. I.; Philadelphia, Pa.; Chicago, Il.; Greensboro, N. C. 


WAREHOUSES: Boston, Mass.; Chicago, Ill.; Greensboro, N, C.; Providence, R. 1.; Philadelphia, Pa 
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